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P r e f a c e  
B e c a u s e  o f  I I A S A ' s  g e n e r a l .  i n t e r e s t  i n  c o m p u t e r  n e t w o r k i n g  
on  t h e  o n e  hand  a n d  i n t e r n a t i o n a l  t e a m  r e s e a r c h  o n  t h e  o t h e r ,  a  
number o f  a t t e m p t s  h a v e  b e e n  made a t  IIASA t o  employ t h e  f o r m e r  
a s  a n  a i d  t o  t h e  l a t t e r .  The m o s t  a m b i t i o u s  o f  t h e s e  was a  f o u r -  
n a t i o n  t e l e c o n f e r e n c e  c o n d u c t e d  by IIASA i n  J u l y  1977 i n  t h e  fo rm 
o f  a  h i g h l y  s t r u c t u r e d  s e t  o f  c o m p u t e r - l i n k e d  e x p e r t  p a n e l  ses- 
s i o n s .  T h i s  a c t i v i t y ,  known a s  CAPS ( " c o m p u t e r - a s s i s t e d  p a n e l  
s e s s i o n s " ) ,  d i f f e r e d  f rom c o n v e n t i o n a l  t e l e c o n f e r e n c e s  i n  a  num- 
b e r  o f  ways ,  n o t a b l y  i t s  e x t r e m e l y  s h o r t  t i m e  d u r a t i o n  a n d  i n -  
t r i c a t e  a g e n d a  o f  g r o u p  t a s k s .  The p r e s e n t  memorandum d e s c r i b e s  
w h a t  was d o n e  a n d  t h e  p r o b l e m s  which  w e r e  e n c o u n t e r e d - - s o m e  o f  
t h e m  q u i t e  s e r i o u s - - a n d  d e r i v e s  g u i d e l i n e s  f o r  improvement  o f  
f u t u r e  a c t i v i t i e s  o f  t h i s  k i n d .  
A  s e c o n d  mel'r~orandum r e l a t e d  t o  t h e  CAPS e x p e r i m e n t  i s  b e i n g  
i s s u e d  s i m u l t a n e o u s l y , *  t o  p r o v i d e  c o n c e p t u a l . ,  h i s t o r i c a l ,  a n d  
c o s t - a n a l y t i c  b a c k g r o u n d  f o r  s u c h  u s e s  o f  modern t e l e c o m m u n i c a -  
t i o n s  t e c h n o l o g i e s  i n  s u p p o r t  o f  i n t e r n a t i o n a l  s c i e n t i f i c  c o l l a -  
b o r a t i o n .  
A  l a r g e  t e a m  o f  IIASA s c i e n t i s t s  t o o k  p a r t  i n  t h e  o r g a n i z a -  
t i o n  a n d  p e r f o r m a n c e  o f  t h e  CAPS e x p e r i m e n t .  The m a i n  workshop  
o r g a n i z e r s  w e r e  G.M.  Dobrov a n d  W.D.  Rauch;  i n s p i r a t i o n  f o r  t h e  
t e l e c o n f e r e n c i n g  e x p e r i m e n t  came f r o m  W.D. Penniman a n d  
R . H .  Randolph ;  t e c h n i c a l  a r r a n g e m e n t s  f o r  t h e  c o m p u t e r  c o n n e c -  
t i o n s  w e r e  made a n d  f i n a n c e d  by I IASA's  S y s t e m s  a n d  D e c i s i o n  
S c i e n c e s  A r e a  (A. B u t r i m e n k o ,  U .  S i c h r a ,  a n d  V .  Dashko--who a l so  
p r e p a r e d  m o s t  o f  F i g u r e  1 ,  b e l o w ) ;  O l a f  H e l m e r  p r e p a r e d  a n d  s u p e r -  
v i s e d  t h e  p a n e l s '  s u b s t a n t i v e  a c t i v i t i e s .  A l l  o f  u s  o n  t h e  t e a m  
are g r a t e f u l  f o r  t h e  h e l p  a n d  p a t i e n c e  o f  o u r  c o l l e a g u e s  who 
s e r v e d  a s  p a n e l  members,  w i t h o u t  whom t h e  e x p e r i m e n t  would  h a v e  
b e e n  i m p o s s i b l e ,  a n d  t.o t h e  o t h e r  IIASA s t a f f  members who con-  
t r i b u t e d  t o  t h e  p r o j e c t  i n  many ways .  S p e c i a l  t h a n k s  are  a l s o  
d u e  t o  R.C. Tornl inson a n d  H.A. L i n s t o n e  f o r  t h e i r  i n c i s i v e  com- 
m e n t s  o n  e a r l i e r  d r a f t s  o f  t h i s  memorandum. 
T h i s  memorandum i s  t o  b e  p u b l i s h e d  s o o n  i n  t h e  j o u r n a l  
T e c h n o l o g i c a l  F o r e c a s t i n g  a n d  S o c i a l  Change.  
* G.M. Dobrov ,  R . H .  R a n d o l p h ,  a n d  W.D. Rauch,  ~ l t e r n a t i v e  Commu- 
n i c a t i o n  Modes i n  I n t e r n a t i o n a l  Team R e s e a r c h ,  RM-78-48, 
( L a x e n b u r g ,  A u s t r i a ,  I I A S A ) ,  1 9 7 8 .  
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A b s t r a c t  
A complex set  o f  t e l ecommunica t ions  l i n k s  w a s  used  t o  p e r m i t  
e i g h t  g e o g r a p h i c a l l y  s e p a r a t e d  e x p e r t  p a n e l s  ( i n  A u s t r i a ,  Po land ,  
USSR, and  USA) t o  p a r t i c i p a t e  i n  a De lph i - type  e x e r c i s e  conduc ted  
i n  c o n n e c t i o n  w i t h  a n  IIASA workshop on "Systems Assessment  o f  
N e w  Technology:  I n t e r n a t i o n a l  P e r s p e c t i v e s " .  No s i g n i f i c a n t  t e c h -  
n i c a l  d i f f i c u l t i e s  w e r e  e n c o u n t e r e d  i n  c r e a t i n g  and  u s i n g  t h i s  
communication mechanism, b u t  a number o f  s o c i o - p s y c h o l o g i c a l  and  
p r o c e d u r a l  problems a r o s e ,  which w e r e  s e r i o u s  enough t o  p r e v e n t  
s u b s t a n t i v e l y  u s e f u l  r e s u l t s  from b e i n g  o b t a i n e d .  I t  seems clear ,  
however,  t h a t  i f  s u c h  an  a c t i v i t y  w e r e  t o  f o c u s  o n  q u e s t i o n s  
a g r e e d  t o  be w o r t h w h i l e ,  w i t h  p a r t i c i p a n t s  and  a n  agenda  s t r u c t u r e  
t r u l y  s u i t a b l e  f o r  r e s o l v i n g  t h e s e  q u e s t i o n s ,  t h e n  a number o f  
r e l a t i v e l y  minor  o r g a n i z a t i o n a l  and i n f o r m a t i o n a l  a d j u s t m e n t s  
s h o u l d  p e r m i t  "Computer A s s i s t e d  P a n e l  S e s s i o n s "  t o  become a use-  
f u l  t o o l  f o r  i n t e r n a t i o n a l  s c i e n t i f i c  c o o p e r a t i o n .  
This  paper was o r i g i n a l l y  prepared under t h e  t i t l e  "Modelling 
f o r  Management" f o r  p r e s e n t a t i o n  a t  a  Nate r  Research Cent re  
(U.K. ) Conference on "River  P o l l u t i o n  Con t ro l " ,  Oxford, 
9 - 1 1  A s r i l ,  1979. 
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Computer A s s i s t e d  ----- Fane1 S e s s i o n s  (CAPS): 
Review of  a n  E x ~ e r i m e n t  i n  
A c c e l e r a t e d  I n t e r n a t i o n a l  T e l e c o n f e r e n c i n g  
INTRODUCTION 
On J u l y  18-21, 1977 ,  t h e  I n t e r n a t i o n a l  I n s t i t u t e  f o r  A p p l i e d  
Systems A n a l y s i s  (Laxenburg ,  A u s t r i a )  c o n d u c t e d  a  workshop e n t i -  
t l e d  "Sys tems  Assessment  o f  N e w  Technology:  I n t e r n a t i o n a l  Pe r spec -  
t i v e s " .  P a r t  o f  t h i s  workshop was a n  e x p e r i m e n t  i n  which elec- 
t r o n i c  communica t ions  media  w e r e  used  t o  l i n k  e i g h t  g e o g r a p h i c a l l y  
s e p a r a t e d  s u b - p a n e l s :  one  p a n e l  i n  Wroclaw ( P o l a n d ) ,  o n e  i n  Kiev 
(USSR), one  i n  Menlo Park  ( C a l i f o r n i a ,  USA), and f i v e  o t h e r  p a n e l s  
l o c a t e d  a t  IIASA i t s e l f  ( s i m u l a t i n g  o t h e r  remote s i t es ) .  The main 
pu rpose  o f  t h i s  e x p e r i m e n t  was t o  d e t e r m i n e  whe the r  it  i s  p o s s i b l e  
t o d a y  t o  c a r r y  o u t  e f f e c t i v e  common workshop s e s s i o n s  i n v o l v i n g  
remote  p a n e l s  which  a r e  s i t u a t e d  on d i f f e r e n t  c o n t i n e n t s  and i n  
E a s t e r n  a s  w e l l  a s  Western c o u n t r i e s  and  which  have  been  c h o s e n  
w i t h o u t  r e g a r d  t o  t h e  t e c h n i c a l  f a c i l i t i e s  a v a i l a b l e .  I n  a d d i t i o n ,  
w e  hoped t o  g a i n  i n s i g h t s  i n t o  t h e  problems a n d  p r o s p e c t s  o f  ex -  
t r e m e l y  s h o r t - t e r m  t e l e c o n f e r e n c i n g  a c t i v i t i e s  a s  c o n t r a s t e d  w i t h  
t h e  l o n g e r - t e r m  c o n f e r e n c e s  more commonly e n c o u n t e r e d .  
Of c o u r s e  w e  w e r e  aware t h a t  t h e  t i m e  f o r  making s u c h  a n  ex-  
p e r i m e n t  i s  s t i l l  v e r y  e a r l y  ( n o t  o n l y  on t e c h n i c a l  g r o u n d s )  and  
t h a t  w e  would b e  c o n f r o n t e d  w i t h  many p rob lems  i n  c o n d u c t i n g  t h i s  
e x p e r i m e n t .  A l s o ,  w e  knew t h a t  t h i s  p a r t i c u l a r  e x e r c i s e  would b e  
somewhat a r t i f i c i a l ,  s i n c e  it was i n  f a c t  o n l y  i n c i d e n t a l  t o  a  
normal  f a c e - t o - f a c e  workshop.  Tha t  i s ,  t h e  p a r t i c i p a n t s ,  g r o u p  
p r o c e d u r e s ,  e t c . ,  w e r e  - n o t  chosen  i n  a c c o r d a n c e  w i t h  a  g e n u i n e  
need  f o r  g r o u p  r e s u l t s - - a s  would c e r t a i n l y  b e  t h e  c a s e  when s u c h  
t e l e c o n f e r e n c i n g  methods a r e  u s e d  i n  a c t u a l  team r e s e a r c h  s i t u a -  
t i o n s .  Thus it was c l e a r  f rom t h e  s t a r t  t h a t  o u r  f i n d i n g s  would 
have l i m i t e d  e x t e r n a l  v a l i d i t y  ( a p p l i c a b i l i t , ~  t o  o t h e r  s i t u a t i o n s ) .  
A s  w e  s h a l l  see, t h e  main r e s u l t  o f  t h e  e x p e r i m e n t  was t o  
d e m o n s t r a t e  t h a t  t h e  most i m p o r t a n t  d i f f i c u l t i e s  i n  c o n d u c t i n g  
team a c t i v i t i e s  o v e r  s u c h  l o n g  d i s t a n c e s  a r e  n o t  t e c h n i c a l  o n e s  
anymore.  Much more i m p o r t a n t  a r e  t h e  s o c i o - p s y c h o l o g i c a l  and 
above  a l l  t h e  p r o c e d u r a l  r e q u i r e m e n t s  o f  c o n d u c t i n g  a  j o i n t  a c t i v -  
i t y  between g e o g r a p h i c a l l y  s e p a r a t e d  g r o u p s  o f  e x p e r t s ,  compounded 
by t h e  e f f e c t s  o f  e x t r e m e  t i m e  c o n s t r a i n t s  and  by t h e  f a c t  t h a t  
t h i s  k i n d  o f  g r o u p  i n t e r a c t i o n  may i n  r e a l i t y  b e  s u i t a b l e  o n l y  f o r  
c e r t a i n  l i m i t e d  k i n d s  o f  s u b j e c t  m a t t e r .  S p e c i a l  p r e v e n t i v e  mea- 
s u r e s  must t h e r e f o r e  b e  t a k e n  i f  s u c h  a c c e l e r a t e d  t e l e c o n f e r e n c e s  
a r e  t o  p roduce  s u b s t a n t i v e l y  m e a n i n g f u l  r e s u l t s .  
A t  l e a s t  sone of  t h e  d i f f i c u l t i e s  w e  encoun te red  w e r e  p l a i n l y  
caused by t h e  a r t i f i c i a l i t y  o f  t h e  s i t u a t i o n ,  and s o  t h e r e  a r e  
grounds t o  e x p e c t  t h a t  t h e s r  d i f f i c u l t i e s  may n o t  a r i s e  when s i m -  
i l a r  c o m p u t e r - a s s i s t e d  pane l  s e s s i o n s  a r e  conducted  i n  a c t u a l  
p r a c t i c e .  
2. INFORMATIONAL NETWORK 
Because t h e  workshop was s c h e d u l e  t o  l a s t  o n l y  f o u r  d a y s ,  it 
was n e c e s s a r y  t o  e s t a b l i s h  f a s t  and r e l i a b l e  communication chan- 
n e l s  among t h e  invo lved  p a n e l s .  T r a v e l  and m a i l  c o u l d  o n l y  be 
used i n  t h e  p r e p a r a t o r y  s t a g e  of  t h e  e x p e r i m e n t ,  and even t h e n  
o n l y  i n  l i m i t e d  ways. The bu lk  o f  t h e  i n t e r p a n e l  communication 
would have t o  be o f  some o t h e r  form. 
The l o c a t i o n  o f  t h e  t h r e e  remote p a n e l s  had been determined 
by p e r s o n a l  c o n d i t i o n s  ( i n  Kiev, Wroclaw, and Menlo Park  w e  knew 
s c i e n t i s t s  who w e r e  i n t e r e s t e d  i n  o u r  work and who were w i l l i n g  
t o  c o o p e r a t e  i n  t h i s  e x p e r i m e n t ) .  The f i r s t  s t a g e  of  t h e  p r e p a r a -  
t i o n  f o r  t h e  CAPS exper iment  was t h e r e f o r e  t o  d e t e r m i n e  what com- 
munica t ion  c h a n n e l s  w e  cou ld  u s e .  To each  o f  t h e  t h r e e  f o r e i g n  
p a n e l s  and w i t h i n  IIASA q u i t e  d i f f e r e n t  communication methods 
t u r n e d  o u t  t o  be n e c e s s a r y .  The i n t e r n a t i o n a l  p a r t  o f  t h e  comrnu- 
n i c a t i o n  network t h a t  was f i n a l l y  e s t a b l i s h e d  ( i . e . ,  t h e  p a r t  o u t -  
s i d e  IIASA) i s  shown i n  F i g u r e  1 .  Not ice  t h a t  between a l l  nodes 
of  t h i s  sys tem a t  l e a s t  - two p a r a l l e l  communication l i n e s  e x i s t e d :  
t h e  p r i n t - o r i e n t e d  communication c h a n n e l  w e  used d u r i n g  t h e  e x p e r i -  
ment,  and a  normal t e l e p h o n e  l i n e  which w e  used mos t ly  d u r i n g  t h e  
s e t t i n g - u p  of  t h e  ne twork.  During t h e  runn ing  o f  t h e  exper iment ,  
t h e  t e l ephone  c o n n e c t i o n  was used o n l y  i n  c a s e  o f  emergency, be- 
cause  t h e  main communication channe l s  w e r e  i n  g e n e r a l  f a s t e r  and 
more r e l i a b l e .  
2.1 - The Communication Within IIASA 
Within  IIASA h e a d q u a r t e r s  a t  S c h l o s s  Laxenburg, t h e  f i v e  l o c a l  
p a n e l s  communicated t h r o u g h  a  computer program named WORKSHOP which 
had been developed by U l l i  S i c h r a  from IIASA's computer group.  
T h i s  program was implemented on IIASA's PDP-11/45. Each p a n e l  
was equipped w i t h  a  t e r m i n a l  which had o n - l i n e  a c c e s s  t o  t h e  pro-  
gram th rough  t h e  t i m e - s h a r i n g  o p e r a t i n g - s y s t e m  U N I X .  
This  computer-program had two main f u n c t i o n s :  
( a )  it s e r v e d  a s  a  c a l c u l a t i o n  t o o l  f o r  a l l  numer ica l  opera -  
t i o n s  needed d u r i n g  t h e  p a n e l  s e s s i o n s ;  and 
( b )  it s t o r e d  t h e  r e s u l t s  from each  group and c a l c u l a t e d  t h e  
n e c e s s a r y  s t a t i s t i c a l  v a l u e s  f o r  a l l  p a n e l s  t o g e t h e r .  
I n  each of  t h e  f i v e  g roups  l o c a t e d  a t  IIASA, t h e r e  was one 
p a n e l  member who had a l r e a d y  had some e x p e r i e n c e  w i t h  computer 
t e r m i n a l s .  T h i s  s c i e n t i s t  was g iven  b r i e f  i n s t r u c t i o n s  on t h e  
o p e r a t i o n  of  t h e  sys tem and l a t e r  managed a l l  i n p u t / o u t p u t  proce-  
d u r e s  f o r  h i s  p a n e l .  
F i g u r e  1 
r m l o  Park 
D r .  Vallee Prof. Helmer 
Prof. Dobrov 
D r .  Rauch 
Poli technika 
Prof. Stogni j  
Dr. Pelz Dr. Nikitin 
D r .  Muszinsky D r .  E r s h w  
Notation: S - S a t e l l i t e  f o r  da ta  Cammica t ion  M1 - Low speed modell (up t o  300 Ips)  
C - Concentrators of M A R K 1 1 1  Netwrk M2 - Asynchronous roden 600/1200 Ips 
'ITY - &rote terminal ( te le typewri ter)  M - Any of M1 and M2 can be used 
mt displays  can be used in lTY mdes also 2227B - Buffered asynchronous i n t e r f a c e  for W4NG 2200 
CR - Caset te  recorder Wang-2200 - M i n i a m p t e r  with 32k Bfles core m r y  
CKT - Cathode ray  tube (Display) CPU - central processing u n i t  
LP - Llne p r i n t e r  
H - Human in te r face  
T h i s  p a r t  o f  t h e  ne twork  c a u s e d  no p r o b l e m s ,  because  t h e  
u s e  o f  i n t e r a c t i v e  t e r m i n a l s  w i t h i n  IIASA i s  a l r e a d y  r o u t i n e ,  
and  i n  c a s e  o f  minor  problems p r o f e s s i o n a l  h e l p  was a v a i l a b l e  
immedia t e ly .  A s  may be s e e n  from T a b l e  1 t h e r e  w e r e  a l m o s t  no 
d i r e c t  c o s t s  i n v o l v e d  ( o t h e r  t h a n  34 AS f o r  t h e  i n t e r n a l  te le-  
phone l i n e s ) ,  b u t  a l m o s t  200 manhours f o r  d e v e l o p i n g  and r u n n i n g  
t h e  sys t em.  
2.2 The Channel  t o  Kiev ,  USSR 
The p a n e l  i n  Kiev was l o c a t e d  a t  t h e  I n s t i t u t e  f o r  Cyberne- 
t i c s  o f  t h e  Academy o f  S c i e n c e s  o f  t h e  U k r a i n i a n  SSR. I n  t h i s  
I n s t i t u t e ,  P r o f e s s o r  S t o g n i j ,  D r .  N i k i t i n ,  and D r .  Ershov a c t e d  
a s  l e a d e r s  o f  t h e  p a n e l .  A f t e r  c o n s i d e r i n g  d i f f e r e n t  p o s s i b i l i -  
t i e s  o f  d a t a  t r a n s m i s s i o n ,  it t u r n e d  o u t  t h a t  a  s i m p l e  t e l e x  con- 
n e c t i o n  would b r i n g  b e s t  r e s u l t s .  The r e s u l t s  f rom Kiev w e r e  
s e n t  t h r o u g h  t h e  t e l e x  s y s t e m  and  f e d  i n t o  t h e  l o c a l  IIASA com- 
p u t e r  o f f  l i n e .  T h i s  c a u s e d  a  l i t t l e  t i m e  d e l a y ,  b u t  t h e  con- 
n e c t i o n  was v e r y  r e l i a b l e  and  produced  s a t i s f a c t o r y  r e s u l t s  
d u r i n g  t h e  s e s s i o n s .  The e x p e n d i t u r e  on  t h i s  l i n e  was a p p r o x i -  
m a t e l y  700 AS, t e l e x  c o s t s  (see Tab le  1 ) . 
T a b l e  1 COST ESTIMATION OF THE CAPS-EXPERIMENT 
TOTAL HOURS : 228 
TOTAL AS : 1 3 , 8 5 3  
2 . 3  The C h a n n e l  t o  Wroclaw, Polan2 
pp -. - - -- 
Our p a r t n e r  i n  P o l a n d  w a s  t h e  F o r e c a s t i n g  R e s e a r c h  C e n t e r  
o f  t h e  U n i v e r s i t y  o f  Wroclaw, u n d e r  t h e  l e a d e r s h i p  o f  P r o f e s s o r  
Karol P e l c .  The c o n n e c t i o n  t o  Laxenburg  was  c o n d u c t e d  w i t h  t h e  
a s s i s t a n c e  o f  t h e  ZETO Computer  C e n t e r  i n  Wroclaw. With  t h e  
h e l p  o f  D r .  M u s z i n s k y  i n  P o l a n d ,  a n d  D r .  Wagner,  who came f r o m  
P o l a n d  t o  a s s i s t  u s  i n  L a x e n b u r g ,  w e  were a b l e  t o  e s t a b l i s h  a 
d i a l - u p  c o n n e c t i o n  b e t w e e n  a  WANG-2200 M i n i c o m p u t e r  ( l o c a t e d  a t  
IJASA) a n d  t h e  ZETO n e t w o r k  i n  P o l a n d .  
D e s p i t e  some p r o b l e m s  w i t h  t h e  e x t r e m e l y  b u s y  t e l e p h o n e  
l i n e s  b e t w e e n  A u s t r i a  a n d  F o l a n d  t h e  c o n n e c t i o n  was  s u c c e s s f u l  
and  g u a r a n t e e d  good  c o o p e r a t i o n  w i t h  t h e  e x p e r t  g r o u p  i n  P o l a n d .  
The c o n n e c t i o n  t o  P o l a n d  c o s t  a t o t a l  o f  4172 AS t e l e p h o n e  
c o s t s ,  p l u s  700 AS t e l e x  c o s t s  d u r i n g  t h e  t i m e  o f  e s t a b l i s h i n g  
t h e  l i n e .  
2 .4  The C h a n n e l  t o  Y e n l o  P a r k ,  C a l i f o r n i a ,  USA 
To t h e  USA w e  u s e d  t h e  m o s t  s o p h i s t i c a t e d  b u t  n e v e r t h e l e s s  
m o s t  s u c c e s s f u l  l i n e .  The g r o u p  i n  t h e  USA was  d i r e c t e d  b y  t h e  
IIASA s c i e n t i s t  Bob R a n d o l p h ,  who h a n d l e d  a l s o  t h e  c o m m u n i c a t i o n  
a c t i v i t i e s  t o  IIASA, u s i n g  f a c i l i t i e s  g e n e r o u s l y  p r o v i d e d  by  t h e  
I n s t i t u t e  f o r  t h e  F u t u r e  (Menlo P a r k ) .  The c o n n e c t i o n  was  estab- 
l i s h e d  t h r o u g h  t h e  MARK I11 c o m p u t e r  n e t w o r k ,  w h i c h  i s  c e n t e r e d  
i n  C l e v e l a n d ,  O h i o .  I t  was p o s s i b l e  t o  d i a l  i n t o  MARK I11 
t h r o u g h  a c o n c e n t r a t o r  i n  V i e n n a ,  which  e n a b l e d  u s  t o  h a v e  access 
t o  t h e  same f i l e s  a s  R a n d o l p h  f rom C a l i f o r n i a .  A f t e r  o n c e  h a v i n g  
e s t a b l i s h e d  t h i s  l i n e ,  f u r t h e r  d a t a  e x c h a n g e  c a u s e d  n o  p r o b l e m s .  
An i m p o r t a n t  a d v a n t a g e  o f  t h i s  s y s t e m  w a s  t h a t  t h e  p a r t n e r s  i n  
t h e  c o m m u n i c a t i o n  d i d  n o t  h a v e  t o  b e  c o n n e c t e d  t o  t h e  s y s t e m  a t  
t h e  same t i m e .  The i n f o r m a t i o n  w a s  s t o r e d  i n  MARK I11 a s  l o n g  
a s  we n e e d e d  i t .  The e i g h t - h o u r  t i m e  d i f f e r e n c e  b e t w e e n  C e n t r a l  
E u r o p e  and  t h e  w e s t  c o a s t  o f  t h e  USA c o u l d  b e  b r i d g e d  i n  t h i s  
way. 
The c o s t s  o f  t h i s  c o n n e c t i o n  were m a i n l y  t h e  CPU a n d  r e l a t e d  
c o s t s  o f  MARK 111, w i t h  a t o t a l  o f  8000 AS (see T a b l e  1 ) .  
Bob R a n d o l p h ,  who h a n d l e d  t h e  USA node  o f  t h e  n e t w o r k ,  d i d  
a n  i n t e r e s t i n g  a n a l y s i s  o f  t h e  t y p e  a n d  number o f  m e s s a g e s  s e n t  
a n d  r e c e i v e d  by h i s  p a n e l  d u r i n g  t h e  e x p e r i m e n t .  The  r e s u l t s  o f  
t h i s  a n a l y s i s  a r e  shown i n  F i g u r e  2 ,  T a b l e  2  a n d  T a b l e  3.  I t  
was n o t  p o s s i b l e  t o  d o  t h e  same a n a l y s i s  f o r  t h e  o t h e r  c h a n n e l s  
t o o ,  b e c a u s e  t h e r e  t h e  m e s s a g e s  w e r e  n o t  r e c o r d e d  s o  e x a c t l y .  
But  it i s  v e r y  p r o b a b l e  t h a t  t h e  b e h a v i o r  i n  a l l  t h r e e  c a s e s  w a s  
s i r n i l - a r .  
DATE (July 1977) 
Figure 2 DAILY VOLUME OF MESSAGES IN IIASA CAITR EXPERIMENT 
(US-IIASA CONNECTION ONLY) 
MESSAGES SENT BETWEEN I I A S A  AND USA 
I 
Table 2 -- CAPS 
-- 
EXPERIMENT: RECORD O F  
MESSAGE NUMBER 
USMSG o r  I IMSG 
001 1 
003 Oo2 1 
CONTENT 
SOCIAL 
1 
3 
1 
2 
2 
3 
1 
1 
2 
2 
1 
1 
004 
005 
006 
007 
008 
009 
010 
011 
012 
013 
014 
015 
016 
017 
018 
019 
020 
021 
022 
023 
024 
(NUNEER O F  
TECHNICAL ' 
3 
10 
7 
4 
4 
4 
6 
5 
6 
7 
7 
13 
5 
1 
8 
4 
8 
1 
1 
2 
2 
1 
1 
1 
2 
8 
2 
2 
5 
9 
5 
2 
146 
L I N E S  OF 
SUBSTANTIVE~TOTAL- 
17 
23 
4 
46 
51 
11 
42 
2 5 
78 
8 
6 
72 
61 
4 
20 
17 
26 
91 
58 
29 
4 
693 
DATE AND 
OC1 
0 0 14* 
002 
003 
004 
005 
006 
007 
0 08 
009 
010 
011 
T E X T )  
4 
27 
7 
4 
4 
4 
6 
2 3 
5 
13 
8 
7 
4 6 
15 
56 
12 
4 8 I 
33 
79 
9 
11 
75 
63 
7 
3 
2 
29 
19 
28 
97 
9 
58 
34 1 
4 
2 
t 859 1 
TIME 
G 
7/7 
11 
11 
II 
II 
11 
8/7 
9/7 
11/7 
I 1  
12/7 
13/7 
14/7 
" 
15/7 
" 
18/7 
" 
" 
19/7 
!I 
11 
" 
" 
" 
" 
" 
20/7 
" 
" 
" 
" 
" 
21/7 
" 
" 
6/7 
" 
" 
" 
" 
" 
8/7 
" 
11/7 
II 
12/7 
13/7 
" 
14/7 
" 
15/7 
18/7 
" 
" 
" 
" 
19/7 
" 
" 
" 
" 
" 
20/7 
I t  
" 
" 
" 
" 
21/7 
" 
" 
M'I 
0:45 
0:50 
0 : 55 
1:OO 
1:lO 
1:15 
17:45 
0: 40 
17:50 
? 
18:35 
10:40 
1:20 
13:50 
1:OO 
20:25 
10:20 
18:35 
21:15 
1:OO 
1 : 25 
7:35 
16:OO 
16:30 
19:50 
19:55 
20:OO 
1O:lO 
16:15 
18:lO 
19:OO 
19:30 
19:50 
22:30 
22:40 
22:50 
LOCAL 
1-6:45 
16:50 
16:55 
17:OO 
17:lO 
17:15 
9:45 
16:40 
9:50 
? 
10:35 
11:40 
17:20 
14:50 
17:OO 
12:25 
11:20 
19:35 
13:15 
17:OO 
17:25 
8:35 
17:OO 
17:30 
11:50 
ll"55 
12:OO 
11:lO 
8 : 15 
19:lO 
20:OO 
20:30 
11:50 
14:30 
14:40 
14:50 
T a b l e  3 CAPS EXPERIMENT: MESSAGE VOLUME ( L I N E S  O F  TEXT PER DAY) 
2 . 5  The Working o f  t h i s  Network 
~t was sometimes n o t  s o  e a s y  t o  f i n d  an  a p p r o p r i a t e  com- 
m u n i c a t i o n  c h a n n e l ,  and  t h e r e  w e r e  a l s o  minor  p rob lems  i n  e s t a b -  
l i s h i n g  t h e  c o n n e c t i o n s .  But  a f t e r  h a v i n g  o n c e  e s t a b l i s h e d  t h e  
c o n n e c t i o n  a l l  l i n e s  o f  t h e  network b o t h  w i t h i n  and o u t s i d e  o f  
IIASA worked w i t h o u t  major  problems and  d i d  n o t  c a u s e  any  d e l a y  
i n  t h e  p l anned  p r o c e d u r e .  W e  t h i n k ,  t h e r e f o r e ,  t h a t  from a  t e c h -  
n i c a l  p o i n t  o f  v i ew ,  team r e s e a r c h  and  c l o s e  work ing  c o o p e r a t i o n  
between g e o g r a p h i c a l l y  s e p a r a t e d  s c i e n t i s t s  a r e  p o s s i b l e  anywhere 
i n  t h e  d e v e l o p e d  w o r l d ,  even  i f  t h e  g r o u p s  a r e  l o c a t e d  on d i f -  
f e r e n t  c o n t i n e n t s  and i n  c o u n t r i e s  from b o t h  E a s t  and  West. 
3 .  ORGANIZATIONAL ASPECTS 
3 . 1  O r g a n i z a t i o n  o f  t h e  Subpane l s  
Because w e  i n t e n d e d  t o  c o n d u c t  a  workshop i n v o l v i n g  geogra -  . 
p h i c a l l y  s e p a r a t e d  s u b p a n e l s ,  w e  o f  c o u r s e  had t o  f i n d  a p p r o p r i a t e  
g r o u p s  o f  e x p e r t s  who w e r e  w i l l i n g  t o  c o o p e r a t e  i n  t h i s  a c t i v i t y .  
W e  r e a l i z e d  t h a t  i n f o r m i n g  e x p e r t  g r o u p s  i n  d i s t a n t  c o u n t r i e s  
a b o u t  t h e  a c t i v i t y  c o u l d  p o s s i b l y  b e  done by m a i l ,  b u t  t h a t  i n  
t h a t  case it would p r o b a b l y  be  n e c e s s a r y  f o r  o n e  o f  t h e  workshop 
o r g a n i z e r s  t o  t r a v e l  a t  l e a s t  one  t i m e  p e r s o n a l l y  t o  t h e  d i f f e r e n t  
g r o u p s  i n v o l v e d  and t o  f i n d  one  member o f  e a c h  g r o u p  who would 
a g r e e  t o  act  a s  a  g r o u p  l e a d e r ,  r e s p o n s i b l e  f o r  t h e  c o o p e r a t i o n  
w i t h i n  t h e  p a n e l  and f o r  t h e  c o n n e c t i o n  t o  t h e  workshop o r g a n i z e r .  
Conf ron ted  w i t h  t i m e  and budge t  l i m i t a t i o n s ,  and a l so  r e c o g n i z i n g  
t h a t  t h i s  CAPS e x e r c i s e  would b e  v e r y  l a r g e l y  a m e t h o d o l o g i c a l  
e x p e r i m e n t ,  w e  d e c i d e d  t o  d i s p e n s e  w i t h  t h e s e  p r o c e d u r e s  and r e l y  
i n s t e a d  on p a n e l s  which  c o u l d  b e  a s sembled  i n  some easier way. 
Because o f  p e r s o n a l  c o n t a c t s  w i t h  s c i e n t i s t s  i n  P o l a n d ,  t h e  
USA, and  t h e  USSR, t h e  workshop o r g a n i z e r s  w e r e  a b l e  t o  e s t a b l i s h  
p a n e l s  i n  t h e s e  r emote  s i tes  w i t h o u t  undue c o m p l i c a t i o n s .  I n  
e a c h  c a s e  t h e r e  w a s  a t  l e a s t  one  r e s p o n s i b l e  p e r s o n  from t h e  v e r y  
b e g i n n i n g  who c o u l d  b e  c a l l e d  upon t o  a s s e m b l e  a p a n e l  o f  i n t e r -  
e s t e d  p a r t i c i p a n t s ,  m o t i v a t e  and  s u p e r v i s e  h i s  p a n e l ' s  a c t i v i t i e s ,  
and d e a l  w i t h  unexpec ted  s i t u a t i o n s  i f  n e c e s s a r y .  A s  w e  s a w  i t ,  
t h e  e f f e c t i v e n e s s  o f  t h e s e  g r o u p  l e a d e r s  would p r o b a b l y  b e  h i g h ,  
b e c a u s e  o f  t h e i r  p r e - e x i s t i n g  f a m i l i a r i t y  w i t h  t h e  workshop ' s  or- 
g a n i z e r s ,  t h e  o r g a n i z i n g  i n s t i t u t i o n ,  t h e  workshop t o p i c s  and  
p r o c e d u r e s ,  t h e  communicat ion medium t o  b e  u s e d ,  a n d  e v e n  s u c h  
s u b t i l t i e s  a s  t h e  p r o b a b l e  r e a c t i o n s  and  b e h a v i o r s  o f  t h e  p a r t n e r s  
a t  o t h e r  sites ( v a l u a b l e ,  f o r  i n s t a n c e ,  i n  i n t e r p r e t i n g  what t h e  
s e n d e r  o f  a n  i n c o m p l e t e  message migh t  have  had i n  m i n d ) .  I n  t h e  
c o u r s e  o f  t h e  CAPS a c t i v i t y ,  w e  found  t h a t  t h e s e  e x p e c t a t i o n s  w e r e  
j u s t i f i e d  and t h a t  t h e  remote  p a n e l s  f u n c t i o n e d  q u i t e  w e l l .  
I n  a d d i t i o n  t o  t h e  t h r e e  g e n u i n e  remote  p a n e l s ,  w e  d e c i d e d  
t o  c r e a t e  f i v e  s i m u l a t e d  " r emote  p a n e l s "  a t  IIASA, drawn from t h e  
g r o u p  o f  p e r s o n s  a t t e n d i n g  t h e  IIASA workshop on  Systems A s s e s s -  
ment o f  N e w  Technology .  I n  r e t r o s p e c t ,  w e  can  see t h a t  t h i s  was 
p r o b a b l y  n o t  a  good d e c i s i o n ,  s i n c e  t h e  p a r t i c i p a n t s  i n  t h e s e  
p a n e l s  had come t o  IIASA w i t h  no i n t e n t i o n  t o  p a r t i c i p a t e  i n  such  
an  e x e r c i s e ,  i n d e e d  w e r e  n o t  even  aware t h a t  it was b e i n g  p l anned ,  
and s o  c o u l d  h a r d l y  b e  e x p e c t e d  t o  have much p e r s o n a l  commitment 
t o  i t .  These o f  c o u r s e  a r e  p r e c i s e l y  t h e  main d i f f e r e n c e s  between 
such  a n  a r t i f i c i a l  s i t u a t i o n  and t h e  c o n d i t i o n s  which would p re -  
v a i l  when CAPS i s  u s e d  i.n p r a c t i c e .  
3 . 2  O r a a n i z a t i o n  o f  Coopera t ion  Amona Subpane l s  
Whereas t h e  o r g a n i z a t i o n  o f  t h e  l o c a l  p a n e l s  main ly  l a y  i n  
t h e  hands of  t h e  l o c a l  p a n e l  l e a d e r s ,  r e l a t i o n s  among t h e  p a n e l s  
depended on b i l a t e r a l  c o n t a c t s  between t h e  o r g a n i z e r s  o f  t h e  work- 
shop and each  of  t h e  l o c a l  p a n e l  l e a d e r s .  
we r e c o g n i z e d  t h a t  o p t i m a l  c o o p e r a t i o n  between t h e  d i f f e r e n t  
p a n e l s  would be  f a c i l i t a t e d  i f  t h e i r  s e s s i o n s  w e r e  h e l d  s i m u l t a -  
n e o u s l y .  Due t o  t i m e  d i f f e r e n c e s ,  however, t h i s  was i m p o s s i b l e  
i f  w e  were t o  a v o i d  hav ing  p a n e l s  on d i f f e r e n t  c o n t i n e n t s  be  i n -  
vo lved  i n  n i g h t  work. 
On t h e  o t h e r  hand,  w e  a l s o  r e a l i z e d  t h a t  i f  one  i n t e n d s  t o  
have a  t r u l y  j o i n t  a c t i v i t y  among t h e  i n v o l v e d  p a n e l s ,  one  must 
a t  l e a s t  g u a r a n t e e  t h a t  i n  each  s e s s i o n  e v e r y  p a n e l  h a s  f eedback  
from a l l  t h e  o t h e r  p a n e l s .  Fu r the rmore ,  between t h e  s e s s i o n s  t h e  
o r g a n i z e r s  of  t h e  workshop must  per form c a l c u l a t i o n s ,  p r e p a r e  sum- 
m a r i e s ,  g i v e  comments, and f e e d  t h e  r e s u l t s  back t o  t h e  p a n e l s .  
T h i s  a l l  needs  t i m e ,  which h a s  t o  b e  r e s e r v e d  i n  advance .  Never- 
t h e l e s s ,  t h e  s c h e d u l e  s h o u l d  keep t h e  t i m e  between t h e  p a n e l s '  
s e s s i o n s  a s  s h o r t  a s  p o s s i b l e .  T h i s  i s  n e c e s s a r y  t o  m a i n t a i n  t h e  
c h a r a c t e r  o f  a  connec ted  workshop and  t o  make it p o s s i b l e  f o r  a l l  
p a r t i c i p a n t s  t o  a t t e n d  a l l  s e s s i o n s .  
Table  4 shows t h e  t i m e  s c h e d u l e  a c t u a l l y  chosen  f o r  t h e  CAPS 
expe r imen t .  I n  t h a t  workshop, it was p o s s i b l e  t o  p e r f o r m  a  t h r e e -  
s e s s i o n  a c t i v i t y  w i t h i n  f o u r  days .  G r e a t e r  c o n d e n s a t i o n  was n o t  
p o s s i b l e  because  t h e r e  was a  t ime- l ag  o f  e i g h t  h o u r s  t o  t h e  
C a l i f o r n i a  p a n e l  and n i g h t  s e s s i o n s  w e r e  u n d e s i r a b l e .  
3 . 3  O r g a n i z a t i o n  o f  t h e  Work I t s e l f  
A j o i n t  a c t i v i t y  of  d i f f e r e n t  p a n e l s  o f  s c i e n t i s t s  o p e r a t i n g  
under  s t r i c t  t i m e  c o n s t r a i n t s  needs  a  h i g h l y  s t r u c t u r e d  agenda 
t o  be  e f f e c t i v e .  F o r  t h e  CAPS expe r imen t  w e  used a  Delphi - type  
s t r u c t u r e ,  which had been deve loped  by Ola f  H e l m e r  and i s  des -  
c r i b e d  i n  t h e  Appendix ( s e e  e s p e c i a l l y  S e c t i o n  7 . 5 ) .  The t i m e -  
t a b l e  f o r  t h e  expe r imen t  i s  shown i n  T a b l e  4 .  
Fol lowing  t h i s  agenda ,  each  t a s k  ( d i s c u s s i o n  o f  a  problem, 
w e i g h t i n g  o f  e v e n t s ,  s e t t i n g  of p r i o r i t i e s ,  e t c . )  was a t  f i r s t  
per formed s e p a r a t e l y  by t h e  v a r i o u s  p a n e l s .  The r e s u l t s  o f  t h e  
d i s c u s s i o n s  w i t h i n  t h e  v a r i o u s  p a n e l s  were t h e n  combined i n t o  a  
j c i n t  r e s u l t ,  which was f e d  back t o  a l l  p a n e l s  b e f o r e  t h e  
n e x t  s e s s i o n  s t a r t e d .  Thus each  s t e p  depended s t r o n g l y  on t h e  
r e s u l t s  r e c e i v e d  from a l l  p a n e l s  i n  t h e  p r e v i o u s  s t e p s .  
T a b l e  4 PREI.II.IINARY TIME SCHEDULE FOR THE COllPUTER C O N F E R K I N G  EXPERIMENT: 
S e l e c t i o n  o f  T e c h n o l o g i e s  f o r - I n t e r n a t i o n a l  A s s e s s m e n t  
REMARKS : s t a n d s  f o r  s low i n f o r m a t i o n  f l o w ,  which r v f e r s  t o  i n f o r m a t i o n  exchanged by r e g u l a r  m a i l .  T h i s  
i n f o r m a t i o n ~ h a n g e  c o u l d ,  o f  c o u r s e ,  a l s o  be conducted v i a  a computer network,  b u t t h i s  is 
n o t  e s s e n t i a l .  
s t a n d s  f o r  f a s t  in fo rmat ion  exchanqc,  which shou ld  b e  performed v i a  corn u t e r .  I n  t h e  e v e n t  o f  7 c m u t e r  connec t ion  breakdown, it would be n e c e s s a r y  t o  send t h i s  i n f o r k t i o n  v i a  c a b l e  (TELEX) 
The t ime  schedu le  was e s t a b l i s h e d  under t h e  assumption t h a t  i f  i t  i s  noon (12 o ' c l o c k )  i n  Laxenburq, it w i l l  be 
04.00 i n  Menlo Park ( 8  h o u r s  e a r l i e r ) ,  13.00 i n  Wroclaw (1 hour  l a t e r )  and 14.00 i n  Kiev ( 2  hours  l a t e r ) .  
I DATE 1 ACTION TO BE OoNE 
AT IIASA TIME AT IIASA 
FLOW OF 
INFORMATION 
ACTION TO RE DONE 
OUTSIDE 
TIME I N  
WROCLAW TIME IN KIEV 
TIME I N  MENM 
PARK (CALIF. ) 
b e f o r e  
J u l y  11 
J u l y  11 
t 0 
J u l y  14  
P r e p a r a m r y  work; 
d i s t r i b u t i o n  of p re -  
v i o u s  i n f  ormation 
Preparatury wol k ;  
feedback t o  IIASA 
Perform f i r s t  ses-  
s i o n ,  send r e s u l t s  
t o  IIASn b e f o r e  
J u l y  1 8  
J u l y  1 8  
Mon 
1 Perform f i r s t  s e s -  I E a r e  f o r  second 15.30 - 19.00 
17 .00  - 20.00 
---- and - 
09.30 - 10.30 
10.00 - 12 .00  
s e s s i o n  
Send r e s u l t s  on a l l  
f i r s t  s e s s i o n s  a s  a 
b a s i s  f o r  a l l  t h e  
second s e s s i o n s  
Perform second s e s -  
s i o n  
-
Receive r e s u l t s  09.00 - noon 
J u l y  19  
Tue Receive r e s u l t s  Pefonn second ses-  
s i o n  
10.30 - 11.30 
between Tue 
11.30 & Wed 
11.30 
11.30 - 12.30 
between Tue 
12.30 & wed 
12.30 
between Mon 
13.00 & Tue 
09.00 1 Receive r e s u l t s  send r e s u l t s  t o  
IIASA 
Send r e s u l t s  t o  , 
I IASA 
Receive r e s u l t s  t--- Jqily 20 Wed 1 P r e p a r e  f o r  t h i r d  
s e s s i o n  
Send t h e  r e s u l t s  t o  
t h e  remote p a n e l s  
Perform t h i r d  ses -  
s i o n  
Send  r e s u l t s  t o  
Menlo Park 
Receive r e s u l t s  
Perform t h i r d  ses -  
s i o n  
-
between 
14.30 - 19.00 
between 
15.30 - 20.00 
Receive r e s u l t s  
P e r f o m  t h i r d  ses.- 
s ion  
-
Send r e s u l t s  t o  20.00 - 21.00 
( o r  Thu 10.30 
- 11.30). 
Receive r e s u l t s  o f  
t h i r d  s e s s i o n s  
18.00 - 19 .00  
( o r  Thu 08.00 
- 09.00). 
19.00 - 20.00 
( o r  Thu 09.30 
- 10 .30)*  
IIASA on t h e  same 
evening ( o r  nex t  
morning) (1f i t  i s  n o t  p o s s i -  
b l e  t o  r e c e i v e  t h e  
r e s u l t s  i n  t ime ,  
t h e y  canno t  be p re -  
s e n t e d  a t  t h e  work- 
shop,  b u t  would, of 
c o u r s e ,  be t a k e n  
i n t o  accoun t  i n  t h e  
f i n a l  r e s u l t s 4  
19.30 - 20.30 
( o r  Thu 17 . O O  
- 18.00)  
Send r r s u l t s  t o  
I IASA 
11.30 - 12.30 
( o r  Thu 09.00 
- 10.00) .  
J u l y  21 
Thu 
P r e p a r e  f o r  f i n a l  
p r e s e n t a t i o n  
Wed evening - 
Thu. morning 
09.00 - 12.00 
13.00 - 14 .30  
16.30 - 17.30 
F i n a l  p r e s e n t a t i o n  
t o  t h e  workshop 
Send f i n a l  r e s u l t s  
t o  remote p a n e l s  
Receive f i n a l  
r e s u l t s  
A f t e r  
J u l y  21 
Send a l l  summaries, 
confe rence  proceed-  
i n g s ,  e t c . ,  t o  t h e  
remote p a n e l s  
Every a c t i o n  a t  t h e  REMOTE PAE;ELS p r e f e r a b l y  t o  be done a t  t h e  e a r l i e s t  convenience w i t h i n  t h e  g iven  t ime r a n g e ,  
i n  o r d e r  t o  g i v e  t h e  IIASA team some t ime f o r  managing unexpected problems and d i f f i c u l t i e s .  
Because o f  t h e  s e r i o u s  problems w e  e n c o u n t e r e d  i n  c a r r y i n g  
o u t  t h e  s c h e d u l e d  g r o u p  t a s k s ,  t h e  s u b s t a n t i v e  r e s u l t s  o f  t h e  CAPS 
a c t i v i t y  seem t o  be  o f  minor  v a l u e  and  a r e  t h e r e f o r e  n o t  r e p o r t e d  
h e r e .  The problems t h e m s e l v e s ,  however ,  w e r e  mos t  e n l i g h t e n i n g  
and  w i l l  b e  examined i n  d e t a i l  i n  t h e  n e x t  s e c t i o n .  
PROBLEMS ENCOUNTERED 
On t h e  most  o v e r t  l e v e l ,  t h e  a p p a r e n t  p roblem which a r o s e  i n  
t h e  CAPS e x e r c i s e  was t h e  r e l u c t a n c e  o f  some p a r t i c i p a n t s  t o  a b i d e  
by t h e  p r e - d e s i g n e d  g r o u p  i n t e r a c t i o n  p r o c e d u r e s .  Some s c i e n t i s t s  
s u g g e s t e d  v a r i o u s  c h a n g e s  i n  t h e  agenda  a n d ,  when t h e y  w e r e  i n -  
formed t h a t  t h i s  c o u l d  n o t  e a s i l y  be  d o n e ,  some o f  them wi thd rew 
from t h e  e x e r c i s e  e n t i r e l y .  O t h e r s  remained  b u t  h e n c e f o r t h  re- 
g a r d e d  t h e  a c t i v i t y  as a  game ( a c t u a l l y  n o t  a n  e n t i r e l y  wrong v iew 
t o  t a k e )  and  p a r t i c i p a t e d  o n l y  f o r  f u n  and  f o r  g a i n i n g  f i r s t - h a n d  
e x p e r i e n c e  i n  t h i s  new t y p e  of c o o p e r a t i v e  r e s e a r c h ,  r a t h e r  t h a n  
w i t h  p e r s o n a l  i n t e r e s t  i n  g e t t i n g  good a n s w e r s  t o  t h e  s u g g e s t e d  
q u e s t i o n s .  
Upon r e f l e c t i o n  and  d i s c u s s i o n ,  however ,  it became clear t h a t  
t h i s  o v e r t  d i f f i c u l t y  was o n l y  t h e  t i p  of t h e  i c e b e r g .  U n d e r l y i n g  
it w e r e  i n  f a c t  s e v e r a l  l a y e r s  o f  m o r e  fundamen ta l  d i f f i c u l t i e s  
which w i l l  have  t o  b e  d e a l t  w i t h  b e f o r e  f u t u r e  a c t i v i t i e s  o f  t h i s  
k i n d  c a n  hope  t o  produce  s u b s t a n t i v e l y  m e a n i n g f u l  r e s u l t s .  
4 . 1  S o c i o - P s v c h o l o ~ i c a l  Problems 
A t  f i r s t  g l a n c e ,  t h e  c a u s e  of t h e  p a r t i c i p a n t s '  r e l u c t a n c e  
t o  a b i d e  by t h e  agenda  a p p e a r e d  t o  be  s o c i o - p s y c h o l o g i c a l  i n  
n a t u r e .  Whereas normal  s c i e n t i f i c  d i s c u s s i o n s  are e x t r e m e l y  f r e e  
and  d e m o c r a t i c  i n  n a t u r e ,  w i t h  few i f  any r e s t r i c t i o n s  b e i n g  
p l a c e d  on  t h e  form o r  c o n t e n t  o f  s t a t e m e n t s  and  w i t h  even  agendas  
b e i n g  s u b j e c t  t o  change  a s  needed ,  t h e  CAPS s i t u a t i o n  imposed re- 
s t r i c t i o n s  which  w e r e  p l a i n l y  u n c o n g e n i a l  t o  t h e  p a r t i c i p a n t s .  
The i t e r a t i v e  mode o f  CAPS combined w i t h  l i m i t e d  p o s s i b i l i t i e s  
f o r  communicat ion be tween  t h e  g e o g r a p h i c a l l y  s e p a r a t e d  g r o u p s  
n e c e s s i t a t e d  c o m p l e t e l y  c o o r d i n a t e d  b e h a v i o r  o f  a l l  p a n e l s .  A s  
w e  d i s c o v e r e d ,  n o t  a l l  s c i e n t i s t s  a r e  w i l l i n g  t o  r e n o u n c e  t h e i r  
s c i e n t i f i c  f reedom t o  t h i s  e x t e n t - - a  p e r f e c t l y  u n d e r s t a n d a b l e  re- 
l u c t a n c e ,  b u t  one  which  d o e s  i n  f a c t  i n t e r f e r e  w i t h  t h e  o r d e r l y  
c o n d u c t  o f  a c t i v i t i e s  r e q u i r i n g  s t r i c t  a d h e r e n c e  t o  a  p r e a r r a n g e d  
agenda .  
Mere r e s e n t m e n t  o f  r e s t r i c t i o n s ,  however ,  was n o t  t h e  o n l y  
problem o n  t h e  s o c i o - p s y c h o l o g i c a l  l e v e l .  C l o s e l y  r e l a t e d  t o  it 
( and  i n  f a c t  t o  s o m e  e x t e n t  c a u s i n g  it) was t h e  problem o f  l a c k  
o f  c o n f i d e n c e .  "Post-mortem" d i s c u s s i o n s  w i t h  s o m e  o f  t h e  p a n e l -  
is ts  r e v e a l e d  t h a t  t h e y  had been  d e e p l y  t r o u b l e d  d u r i n g  t h e  CAPS 
e x e r c i s e  by d o u b t s  a b o u t  t h e  a n s w e r a b i l i t y  o f  t h e  q u e s t i o n s  b e i n g  
a s k e d ,  t h e  a b i l i t y  o f  t h e  o r g a n i z e r s  t o  s y n t h e s i z e  i n d i v i d u a l  con-  
t r i b u t i o n s  i n t o  a  v a l i d  g r o u p  r e s u l t ,  even  t h e  e x t e n t  t o  which  t h e  
outcome o f  t h e  e n q u i r y  migh t  have  been  i n  some s e n s e  " p r e d e t e r -  
mined" ( e i t h e r  by b i a s  on t h e  p a r t  o f  t h e  o r g a n i z e r s ,  l i m i t a t i o n s  
i n  t h e  i n f o r m a t i o n a l  b a s e  b e i n g  u s e d ,  o r  p e r h a p s  a  t e n d e n c y  f o r  
t h e  method o f  e n q u i r y  t o  e x c l u d e  c e r t a i n  a l t e r n a t i v e  a n s w e r s ) .  
4 . 2  P r o c e d u r a l  Problems 
The f a c t  t h a t  s u c h  d o u b t s  and r e s e n t m e n t s  on t h e  p a r t  o f  t h e  
p a n e l i s t s  c o u l d  a r i s e  s u g g e s t s  t h a t  even  more fundamen ta l  d i f f i -  
c u l t i e s  e x i s t e d - - f o r  i n s t a n c e ,  on t h e  l e v e l  o f  e n q u i r y  o r g a n i z a -  
t i o n  and p r o c e d u r e .  
I t  i s  c e r t a i n l y  t r u e  t h a t  t i m e  c o n s t r a i n t s  i n  t h e  CAPS ex-  
ercise c l a s h e d  w i t h  a  v e r y  f u l l  agenda.  A l so ,  some o f  t h e  sub-  
s t a n t i v e  m a t e r i a l s  i n t e n d e d  f o r  u s e  i n  t h e  g roup  i n t e r a c t i o n  
( e . g . ,  p r e c i s e  d e f i n i t i o n s  o f  q u e s t i o n s )  w e r e  i n s u f f i c i e n t l y  c l e a r ,  
and y e t  no p r o v i s i o n  was made f o r  a c c e p t i n g  and d e a l i n g  w i t h  t h e  
c l a r i f y i n g  s t a t e m e n t s  and q u e r i e s  which many p a r t i c i p a n t s  q u i t e  
r i g h t l y  made. V a r i o u s  ways i n  which t h e  e n q u i r y  p r o c e d u r e s  c o u l d  
have  r educed  t h e s e  d i f f i c u l t i e s  w i l l  be  d i s c u s s e d  i n  a  l a t e r  sec- 
t i o n ;  s u f f i c e  it t o  s a y  h e r e  t h a t  t h e  need f o r  such  s t e p s  was n o t  
c l e a r l y  f o r e s e e n ,  and t h e y  w e r e  t h e r e f o r e  n o t  t a k e n .  
Our c o n v i c t i o n  t h a t  p r o c e d u r a l  problems had a p o w e r f u l  impac t  
on t h e  s o c i o - p s y c h o l o g i c a l  s i t u a t i o n  and hence  on t h e  e n q u i r y  o u t -  
come i s  s t r o n g l y  c o r r o b o r a t e d  by t h e  e x p e r i e n c e  o f  one  remote  
p a n e l ,  whose members t o o k  it upon t h e m s e l v e s  t o  modify h e a v i l y  
t h e  p r o c e d u r e s  t h e y  had  been a sked  t o  u s e  w i t h i n  e a c h  o f  t h e i r  
s e s s i o n s .  The cha i rman o f  t h i s  g roup  c o n c u r r e d  w i t h  t h e i r  d e s i r e  
f o r  s i m p l i f i e d  b u t  s u b s t a n t i v e l y  r i c h e r  g r o u p  a c t i v i t i e s ,  p r o v i d e d  
o n l y  t h a t  t h e  g r o u p  p r o d u c t  needed f o r  t r a n s m i s s i o n  t o  o t h e r  p a n e l s  
be g e n e r a t e d  w i t h i n  t h e  t i m e  a v a i l a b l e .  The r e v i s e d  p r o c e d u r e s  
t u r n e d  o u t  t o  be  s p e c t a c u l a r l y  s u c c e s s f u l ,  w i t h  g r o u p  m o r a l e  re- 
maining  h i g h  and g r o u p  o u t p u t  s u r p r i s i n g l y  r i c h  ( q u a n t i t a t i v e  
estimates r e q u i r e d  by t h e  o f f i c i a l  agenda  b e i n g  supplemented  by 
e x t e n s i v e  s u b s t a n t i v e  commentary) .  Of c o u r s e ,  s u c h  i n d e p e n d e n t  
a c t i o n  by i n d i v i d u a l  p a n e l s  c o u l d  c o n c e i v a b l y  l e a d  t o  new d i f f i -  
c u l t i e s .  But t h i s  e x p e r i e n c e  does  show q u i t e  p l a i n l y  t h a t  p ro-  
c e d u r a l  improvements c a n  have  a  marked e f f e c t  on p a r t i c i p a n t  s a t i s -  
f a c t i o n  and outcome q u a l i t y .  
Problems o f  A p p l i c a b i l i t y  
Although improved p r o c e d u r e s  migh t  have  reduced  t h e  p a n e l i s t s '  
d o u b t s  and r e s e n t m e n t s ,  some q u e s t i o n s  on a s t i l l  more b a s i c  l e v e l  
might  w e l l  have  remained  u n r e s o l v e d .  These  q u e s t i o n s  are o f  t h e  
f o l l o w i n g  k i n d s :  
( 1 )  A r e  t h e  q u e s t i o n s  b e i n g  a sked  i n  t h e  e n q u i r y  w o r t h  a s k i n g  
a t  a l l ?  A r e  t h e y  p e r h a p s  unanswerable  i n  any  c a s e ?  O r ,  
worse ,  is  e v e r y  p o s s i b l e  outcome o f  t h e  e x p e r i m e n t  more 
o r  less randomly a r r i v e d  a t  and t h e r e f o r e  n o t  t o  be t a k e n  
s e r i o u s l y  a t  a l l ?  
( 2 )  I f  t h e  q u e s t i o n s  i n  t h e  e x p e r i m e n t  a r e  wor th  a s k i n g ,  a r e  
t h e y  s u i t a b l e  f o r  a Delph i - type  e n q u i r y ?  A r e  t h e  ex- 
p e r t s  i n v o l v e d  t h e  a p p r o p r i a t e  e x p e r t s  and--more seri- 
o u s l y - - a r e  e x p e r t s  a t  a l l  t h e  b e s t  p a n e l i s t s  f o r  d i s -  
c u s s i n g  t h e s e  problems?  For  i n s t a n c e ,  migh t  p o l i c y -  
makers  c o n s t i t u t e  a  b e t t e r  p a n e l  i n  t h i s  c a s e ?  
( 3 )  I f  t h e  D e l p h i  approach  seems w o r t h w h i l e ,  i s  t h e  CAPS 
scheme a good way t o  c a r r y  it o u t ?  I t  c o u l d  be  a r g u e d  
t h a t  f o r  a r e a l  De lph i  you need e i t h e r  g e n u i n e  c o n f e r -  
e n c i n g  f a c i l i t i e s  or  e lse  p l e n t y  o f  t i m e  f o r  contempla-  
t i o n - - i n  which c a s e  t e l e x  o r  even  t h e  p o s t  might  b e  p e r -  
f e c t l y  a d e q u a t e .  
The c o n f e r e n c e  o r g a n i z e r s  had--of c o u r s e - - t h o u g h t  a b o u t  t h e s e  
q u e s t i o n s  c a r e f u l l y .  But due t o  t h e  problems d e s c r i b e d  i n  4 . 1  and 
t h e  v e r y  l i m i t e d  t i m e  a v a i l a b l e ,  it was n o t  p o s s i b l e  t o  d i s c u s s  
t h e s e  p o i n t s  f u l l y  enough t o  r e s o l v e  a l l  d i s a g r e e m e n t s  and  m i s -  
u n d e r s t a n d i n g s .  
5 .  SUGGESTED SOLUTIONS (LESSONS WE HAVE LEARNED) 
To s o m e  e x t e n t ,  t h e  above-mentioned problems c a n  p r o b a b l y  b e  
d i m i n i s h e d  by improved s o c i o - p s y c h o l o g i c a l  p r e p a r a t i o n  and  p r e -  
i n f o r m a t i o n .  The p a r t i c i p a n t s  i n  a CAPS-type a c t i v i t y  s h o u l d  b e  
in fo rmed  a b o u t  a l l  d e t a i l s  o f  t h e  agenda  i n  advance  and  s h o u l d  
have  t h e  o p p o r t u n i t y  t o  e x p r e s s  t h e i r  r e a c t i o n s .  I n s o f a r  a s  pos-  
s i b l e ,  any  s u g g e s t e d  changes  s h o u l d  b e  made, and a t  leas t  t h e  pa r -  
t i c i p a n t s  must  be  g i v e n  t h e  f e e l i n g  t h a t  t h e  workshop o r g a n i z e r s  
have  t a k e n  t h e i r  s u g g e s t i o n s  i n t o  a c c o u n t  even  i f  it d o e s  n o t  
p rove  p o s s i b l e  t o  i n c o r p o r a t e  a l l  o f  them. Most i m p o r t a n t l y ,  i t  
h a s  t o  b e  c l e a r  t h a t  d u r i n g  t h e  workshop i t s e l f  no  f u r t h e r  changes  
c a n  b e  made ( u n l e s s ,  o f  c o u r s e ,  t h e  workshop p r o c e d u r e s  make some 
p r o v i s i o n  f o r  s u c h  c h a n g e s ) .  A l l  of  t h i s  w i l l  need t i m e  and 
s h o u l d  t h e r e f o r e  be  s t a r t e d  some months i n  advance .  
A r e l a t e d  p o i n t ,  a c c o r d i n g  t o  o u r  e x p e r i e n c e ,  i s  t h e  need  f o r  
a  c l e a r  s t a t e m e n t  o f  t h e  k i n d  o f  r e s u l t s  t h e  e x p e r i m e n t  i s  i n -  
t e n d e d  t o  o b t a i n ,  as w e l l  a s  o f  t h e  a u t h o r s h i p  and  r e s p o n s i b i l i t y  
which w i l l  b e  a t t a c h e d  t o  t h i s  outcome. The i n v o l v e d  s c i e n t i s t s  
may w e l l  want  t o  b e  named as p a r t i c i p a n t s ,  b u t  t h e y  may n o t  be  
w i l l i n g  t o  t a k e  r e s p o n s i b i l i t y  f o r  r e s u l t s  which t h e y  d i d  n o t  p e r -  
s o n a l l y  p roduce .  T h i s  i s  e s p e c i a l l y  t r u e  i f  t h e  p r o c e d u r e  i n -  
v o l v e d  i s  new a n d * u n f a m i l i a r  t o  them. T h i s  i s  i n  g e n e r a l  a  prob-  
l e m  f o r  any team a c t i v i t y  and  n o t  o n l y  f o r  CAPS; b u t  CAPS aggra -  
v a t e s  t h i s  problem b e c a u s e  t h e  r a n g e  o f  c u l t u r a l  d i f f e r e n c e s  o f  
t h e  i n v o l v e d  p a r t i e s  may w e l l  b e  w i d e r  t h a n  u s u a l ,  t h e  p o s s i b i l i t y  
o f  r e s o l v i n g  problems i n  d i r e c t  f a c e - t o - f a c e  c o n t a c t  i s  low,  and  
t h e  new media and c o m p l i c a t e d  t e c h n i c a l  means may create a  c e r t a i n  
d e g r e e  o f  u n e a s i n e s s  f o r  some p a r t i c i p a n t s .  
Such s o l u t i o n s  have  t h e i r  own l i m i t s ,  however.  I n  p a r t i c u l a r ,  
no amount o f  advance  i n f o r m a t i o n  can  compensate  f o r  f a u l t y  e n q u i r y  
p r o c e d u r e s .  Many o f  t h e  problems w e  e n c o u n t e r e d  c o u l d  b e  
e l i m i n a t e d  o r  a t  l e a s t  much r educed  by s u c h  p r o c e d u r a l  and orga-  
n i z a t i o n a l  changes  a s  t h e  f o l l o w i n g :  
( a )  F u l l e r  advance  work by t h e  workshop o r g a n i z e r s  o n  t h e  
s u b s t a n c e  o f  t h e  e n q u i r y ,  w i t h  more c a r e f u l  a t t e n t i o n  
t o  t h e  d e f i n i t i o n s  and p h r a s i n g  o f  q u e s t i o n s  a n d ,  i f  a t  
a l l  p o s s i b l e ,  embedding o f  t h e s e  q u e s t i o n s  i n  a w e l l -  
d e s i g n e d  r e s e a r c h  program o r  o t h e r  series o f  d e l i b e r a -  
t i o n s  on t h e  p a r t  o f  t h e  o r g a n i z e r s  t h e m s e l v e s .  I d e a l l y  
t h e  a c t i v i t y  migh t  have two o r  more c o - o r g a n i z e r s - - a t  
least  one  a  s p e c i a l i s t  on CAPS-type c o n f e r e n c i n g ,  and 
a t  l e a s t  one  a  f u l l y  q u a l i f i e d  s p e c i a l i s t  i n  t h e  sub- 
s t a n t i v e  a r e a  unde r  i n v e s t i g a t i o n .  
( b )  B e t t e r  agenda  d e s i g n ,  t o  a s s u r e  p r o p e r  b a l a n c e  between 
t h e  a v a i l a b l e  t i m e  and t h e  p l anned  volume o f  work, a v o i d  
u n n e c e s s a r i l y  r e p e t i t i o u s  and s t u l t i f y i n g  "busy-work",  
and  i f  a t  a l l  p o s s i b l e  i n c o r p o r a t e  e x p l i c i t  p r o c e d u r e s  
f o r  a c c e p t i n g  and d e a l i n g  w i t h  p a r t i c i p a n t s '  c l a r i f y i n g  
s t a t e m e n t s  and q u e r i e s .  
( c )  C a r e f u l  p r e - t e s t i n g  o f  t h e  p roposed  agenda  w i t h  a t  least  
one  s m a l l  g roup  o f  " s t a n d - i n s "  ( n o t  n e c e s s a r i l y  r e a l  ex -  
p e r t s ,  b u t  p r e f e r a b l y  n o t  p e r s o n s  i n v o l v e d  i n  d e s i g n i n g  
t h e  a c t i v i t y  e i t h e r ) ,  t o  a s s u r e  t h a t  t h e  agenda  c a n  i n  
f a c t  be  c a r r i e d  o u t  i n  t h e  a l l o t t e d  t i m e  and by t h e  
p l anned  methods.  
( d )  S c r u p u l o u s  a v o i d a n c e ,  i n  e i t h e r  a p p e a r a n c e  or r e a l i t y ,  
o f  any b i a s  or o t h e r  p r e j u d i c i a l  i n f l u e n c e  o n  t h e  en- 
q u i r y  outcome. T h i s  i s  a  m a t t e r  n o t  s o  much o f  f o r m a l  
p r o c e d u r e s  as o f  i n t e l l e c t u a l  h o n e s t y  on t h e  p a r t  o f  t h e  
o r g a n i z e r s .  
(e )  U s e  o f  methods f o r  t h o u g h t f u l  e v a l u a t i o n ,  i n t e r p r e t a t i o n ,  
and s y n t h e s i s  o f  p a n e l i s t s '  i n p u t s ,  i n c l u d i n g  comments, 
e x p l a n a t i o n s ,  e t c . ,  r a t h e r  t h a n  s imple-minded a r i t h -  
m e t i c a l  a g g r e g a t i o n .  
F i n a l l y ,  it i s  i m p o r t a n t  f o r  a l l  p a r t i e s  conce rned  t o  under-  
s t a n d  q u i t e  c l e a r l y  w h e t h e r  t h e  CAPS-type a c t i v i t y  i s  t o  b e  con- 
d u c t e d  f o r  p u r p o s e s  o f  m e t h o d o l o g i c a l  d e m o n s t r a t i o n  or  as a s o u r c e  
o f  g e n u i n e l y  mean ingfu l  s u b s t a n t i v e  r e s u l t s .  I f  i t s  a i m  i s  t h e  
l a t t e r ,  a l l  o f  t h e  b a s i c  q u e s t i o n s  posed  i n  S e c t i o n  4 . 3  must  be 
c a r e f u l l y  r e s o l v e d  by t h e  o r g a n i z e r s .  Indeed  t h e y  s h o u l d  do  t h i s  
b e f o r e  t h e y  do a n y t h i n g  else.  
6 .  CONCLUSIONS 
From a  p u r e l y  t e c h n i c a l  v i e w p o i n t ,  t h i s  e x p e r i m e n t  w a s  a suc -  
cess, and w e  w e r e  a b l e  t o  d e m o n s t r a t e  t h a t  it i s  a l r e a d y  p o s s i b l e  
t o  manage t h e  c o n n e c t i o n  o f  p a n e l s  l o c a t e d  a t  any  p l a c e  i n  t h e  
c i v i l i z e d  w o r l d .  Of c o u r s e ,  n o  s i n g l e  p a r t  o f  t h e  ne twork  e s t a b -  
l i s h e d  by u s  was a  t e c h n i c a l  advance  p e r  se. The t e c h n i c a l  
f e a s i b i l i t y  o f  e v e r y  s i n g l e  p a r t  had a l r e a d y  been  proved  b e f o r e .  
The new e l e m e n t  was t o  show t h a t  t h i s  k i n d  o f  communicat ion i s  
a l r e a d y  p o s s i b l e  between p l a c e s  which w e r e  ( f rom a  t e c h n i c a l  p o i n t  
o f  v i ew)  randomly chosen  and which w e r e  l o c a t e d  on d i f f e r e n t  con- 
t i n e n t s  and i n  E a s t e r n  a s  w e l l  as Western  s o c i e t i e s .  A l s o ,  it 
was found p o s s i b l e  t o  i n t e g r a t e  c o m p l e t e l y  d i f f e r e n t  communicat ion 
f a c i l i t i e s  i n t o  o n e  common communicat ion-network under  s u c h  c i r -  
cums tances .  
The o r g a n i z a t i o n a l  a s p e c t s  t u r n e d  o u t  t o  be  much more d i f -  
f i c u l t  t h a n  t h e  t e c h n i c a l  o n e s .  The o r g a n i z a t i o n  o f  t h e  p a n e l s ,  
t h e  s y c h r o n i z a t i o n  o f  t h e  w o r k i n g - s e s s i o n s ,  and t h e  m a n i p u l a t i o n  
o f  t h e  e s t a b l i s h e d  ne twork  w e r e  s o l v e d  s a t i s f a c t o r i l y .  The o r g a -  
n i z a t i o n  o f  t h e  work i t s e l f ,  however ,  was n o t  s u c c e s s f u l .  I n  
f u t u r e  a c t i v i t i e s  o f  t h i s  k i n d ,  f a r  g r e a t e r  a t t e n t i o n  w i l l  have  
t o  be  p a i d  t o  t h e  p r e v e n t i o n  o f  s u c h  d i f f i c u l t i e s .  
7 .  APPENDIX--THE SELECTION OF TECHNOLOGIES FOR INTERNATIONAL 
ASSESSMENT : "COPIPUTER-ASSISTED PANEL SESSIONS : CAPS" * 
The workshop on "Systems Assessment  o f  Mew T e c h n o l o g i e s :  
I n t e r n a t i o n a l  P e r s p e c t i v e s "  t o  be  h e l d  from J u l y  18-21 a t  IIASA 
w i l l  i n c l u d e  a  set  o f  t h r e e  i n t e r a c t i v e  workshop s e s s i o n s  u t i l i z -  
i n g  a  computer  ne twork .  The s u b j e c t  m a t t e r  o f  t h e s e  s e s s i o n s  
w i l l  be "The S e l e c t i o n  o f  T e c h n o l o g i e s  f o r  I n t e r n a t i o n a l  A s s e s s -  
ment" .  
The t h r e e  s e s s i o n s  w i l l  b e  h e l d  on  Monday a f t e r n o o n ,  Tuesday 
morning  and Wednesday a f t e r n o o n  o f  t h e  c o n f e r e n c e .  Each o f  t h e  
l o c a l  p a r t i c i p a n t s  ( p r o b a b l y  numbering a b o u t  30 t o  40)  w i l l  be 
a s s i g n e d  t o  one  o f  f i v e  p a n e l s  o f  a b o u t  e q u a l  s i z e .  Each p a n e l  
w i l l  have  a  computer  t e r m i n a l  a t  i t s  d i s p o s a l ,  and c o l l a t i o n  and  
f eedback  o f  t h e  p a n e l s '  f i n d i n g s  w i l l  b e  p r o c e s s e d  t h r o u g h  t h e  
computer  ne twork .  
I n  a d d i t i o n  t o  t h e  f i v e  l o c a l  p a n e l s ,  it i s  e x p e c t e d  t h a t  
t h r e e  r e m o t e l y  s i t u a t e d  o n e s  ( i n  Kiev ,  Wroclaw and Menlo P a r k )  
w i l l  p a r t i c i p a t e  v i a  computer  l i n k s .  These r emote  p a n e l s  have  
t o  o p e r a t e  s emi - sychronous ly  w i t h  t h e  l o c a l  p a n e l s ;  t h a t  i s ,  
t h e i r  communicat ions have  t o  mesh w i t h  t h e  day-to-day p r o c e e d i n g s  
o f  t h e  l o c a l  p a n e l s  b u t  o t h e r w i s e  can  be  a d j u s t e d  t o  t h e i r  r e s -  
p e c t i v e  t i m e  p r e f e r e n c e s .  
Some i n t r o d u c t o r y  n a t e r i a l  i s  b e i n g  d i s t r i b u t e d  i n  advance  
o f  t h e  m e e t i n g .  I t  i n c l u d e s :  
I n t r o d u c t o r y  r emarks  on t h e  s u b j e c t  m a t t e r  o f  t h e  i n t e r -  
a c t i v e  workshop s e s s i o n s ,  i - e . ,  on t h e  s e l e c t i o n  o f  
t e c h n o l o g i e s  f o r  i n t e r n a t i o n a l  a s s e s s m e n t .  
* T h i s  Appendix i s  a  s l i g h t l y  a b b r e v i a t e d  v e r s i o n  o f  t h e  work- 
shop  agenda which was d i s t r i b u t e d  t o  a l l  p a r t i c i p a n t s .  The 
agenda  was ma in ly  w r i t t e n  by P r o f .  O la f  Helmer. 
a Supplemented n o t e s  on s e l e c t i o n  o f  t e c h n o l o g i e s ;  
a A " s t a r t e r  l i s t "  o f  t e c h n o l o g i e s ;  
a A copy o f  t h e  e v a l u a t i o n  form t o  be  used  f o r  r a n k -  
o r d e r i n g  and r a t i n g ;  
a The agenda ;  and  
a D e t a i l e d  i n s t r u c t i o n s  on c o n d u c t i n g  t h e  workshop s e s s i o n s  
and  t i m i n g  t h e  computer  communica t ions .  
7 .1  I n t r o d u c t o r y  Remarks on t h e  S e l e c t i o n  o f  T e c h n o l o g i e s  f o r  
I n t e r n a t i o n a l  Assessment  
The a s s e s s m e n t  o f  a  p r o s p e c t i v e  t e c h n o l o g y  i s  an e x e r c i s e  
i n  n o r m a t i v e  f o r e c a s t i n g .  I t  i s  c o n c e r n e d  w i t h  t h e  d e t e r m i n a -  
t i o n  o f  t h e  s o c i e t a l  consequences ,  b o t h  d i r e c t  and  i n d i r e c t ,  
t h a t  t h e  i n t r o d u c t i o n  o f  t h e  t e c h n o l o g y  i s  l i k e l y  t o  e n t a i l ,  and 
t h e  p r i n c i p a l  e f f o r t  i s  d i r e c t e d  toward  a s c e r t a i n i n g  whe the r  t h e  
new t e c h n o l o g y  w i l l  b e  advan tageous  o r  d e t r i m e n t a l ,  o r  what  
v a r i a n t  o f  t h e  t e c h n o l o g y  may b e  e x p e c t e d  t o  b e  r e l a t i v e l y  most  
b e n e f i c i a l  o r  r e l a t i v e l y  l e a s t  h a r m f u l .  The u l t i m a t e  p u r p o s e  o f  
s u c h  an  a s s e s s m e n t  i s  t o  o b t a i n  a  b a s i s  on  which t o  judge  whe the r  
t o  promote o r  d i s c o u r a g e  t h e  i n t r o d u c t i o n  o f  t h e  t e c h n o l o g y  a n d ,  
i f  s o ,  how, t h r o u g h  a p p r o p r i a t e  i n t e r v e n t i o n ,  t o  g u i d e  i t s  d e v e l -  
opment most b e n e f i c i a l l y .  
The a s s e s s m e n t  o f  t h e  s o c i e t a l  u t i l i t y  o r  d i s u t i l i t y  o f  a 
t e c h n o l o g y  c l e a r l y  depends  on what s o c i e t a l  segment  it i s  whose 
w e l f a r e  i s  unde r  c o n s i d e r a t i o n ,  and it i s  i n  t h i s  s e n s e  t h a t  t h e  
f o r e c a s t i n g  and  p l a n n i n g  e f f o r t  which c o n s t i t u t e s  a  t e c h n o l o g y  
a s s e s s m e n t  mus t  be  c o n s i d e r e d  a  n o r m a t i v e  one .  I n  t h e  c a s e  o f  a 
n a t i o n a l  t e c h n o l o g y  a s s e s s m e n t ,  it i s  t h e  b e n e f i t s  a c c r u i n g  t o  
c e r t a i n  g r o u p s  w i t h i n  t h e  n a t i o n a l  p o p u l a t i o n  t h a t  mus t  be ex- 
amined.  These  g r o u p s  may i n c l u d e ,  f o r  i n s t a n c e ,  t h e  n a t i o n ' s  
f a r m e r s ,  bus ines smen ,  l a b o r e r s ,  housewives ,  r a c i a l  m i n o r i t i e s ,  
p e n s i o n e r s ,  a ~ d  s o  on .  
An i n t e r n a t i o n a l  t e c h n o l o g y  a s s e s s m e n t  d i f f e r s  s t r u c t u r a l l y  
v e r y  l i t t l e  from a  n a t i o n a l  a s s e s s m e n t ,  e x c e p t  t h a t  t h e  s o c i e t a l  
segments  t a k e n  i n t o  c o n s i d e r a t i o n  i n  t h i s  c a s e  must  b e  t h o s e  
which c a n  be  r e g a r d e d  a s  g l o b a l l y  s i g n i f i c a n t .  They m i g h t  i n -  
c l u d e  t h e  p o p u l a t i o n s  o f  t h e  deve loped  c o u n t r i e s  w i t h  marke t  eco -  
nomy, o f  t h e  d e v e l o p e d  c o u n t r i e s  w i t h  p l a n n e d  economy, and  o f  
d e v e l o p i n g  c o u n t r i e s .  O t h e r  g l o b a l  s u b d i v i s i o n s ,  c u t t i n g  a c r o s s  
t h e s e  t h r e e  c a t e g o r i e s ,  may o f  c o u r s e  a l s o  h e  c o n s i d e r e d  s i g n i f i -  
c a n t  i n  t h i s  c o n t e x t .  
S i n c e  t h e r e  a r e  a  v a s t  m u l t i t u d e  of  p o t e n t i a l  t e c h n o l o g i e s  
t h a t ,  i n  p r i n c i p l e ,  might  w e l l  be  s u b j e c t e d  t o  a s s e s s m e n t ,  any  
s y s t e m a t i c  e f f o r t  a t  t e c h n o l o g y  a s s e s s m e n t  mus t ,  o f  n e c e s s i t y ,  
b e g i n  w i t h  a  s u r v e y  o f  c a n d i d a t e  t e c h n o l o g i e s ,  f o l l o w e d  by a  
s e l e c t i o n  p r o c e s s  based  on some r a n k - o r d e r i n g  o f  t h e s e  c a n d i d a t e s  
r e f l e c t i n g  t h e  u rgency  o f  t h e i r  a s s e s s m e n t .  
The e x e r c i s e  p roposed  f o r  t h e  i n t e r a c t i v e  workshop s e s s i o n s ,  
which a r e  p a r t  o f  t h e  IIASA c o n f e r e n c e  on Sys tems  Assessment  o f  
New T e c h n o l o g i e s ,  i s  aimed p r e c i s e l y  a t  t h a t  t a s k .  I t  w i l l  b e g i n  
w i t h  t h e  c o m p i l a t i o n  o f  a  l i s t  o f  c a n d i d a t e  t e c h n o l o g i e s ,  f rom 
which a  s u b s e t  o f  t h e  t h i r t y  most  i m p o r t a n t  w i l l  t h e n  b e  s e l e c t e d .  
These t h i r t y  w i l l  t h e n  b e  e v a l u a t e d  f rom v a r i o u s  p o i n t s  o f  v iew,  
such  a s  t h e  imminence o f  t h e i r  l a r g e - s c a l e  a d o p t i o n ,  t h e  c h a r a c t e r  
and i n t e n s i t y  o f  t h e  s o c i e t a l  impac t  t h e y  a r e  l i k e l y  t o  have  i f  
a d o p t e d ,  and t h e  commonal i ty  o f  i n t e r e s t  r e g a r d i n g  them f o r  d i f -  
f e r e n t  i n t e r e s t  g r o u p s .  F i n a l l y  t h e y  w i l l  b e  r a n k - o r d e r e d  a c c o r d -  
i n g  t o  t h e  p r i o r i t y  which t h e i r  a s s e s s m e n t  i s  t h o u g h t  t o  d e s e r v e .  
The outcome o f  t h i s  workshop,  it i s  hoped ,  w i l l  p r o v i d e  some 
f u t u r e  m e t h o d o l o g i c a l  a s  w e l l  a s  s u b s t a n t i v e  g u i d a n c e  f o r  any 
o r g a n i z a t i o n s  ( p o s s i b l y  i n c l u d i n g  IIASA i t s e l f )  t h a t  may v e n t u r e  
i n t o  t h e  f i e l d  o f  i n t e r n a t i o n a l  t e c h n o l o g y  a s s e s s m e n t .  
7 .2  Supp lemen ta l  Notes  on  t h e  S e l e c t i o n  o f  T e c h n o l o g i e s  f o r  
I n t e r n a t i o n a l  Assessment  
7 .2 .1  P a s t  E x p e r i e n c e s  
I n  1973, t h e  US N a t i o n a l  S c i e n c e  F o u n d a t i o n  s p o n s o r e d  f o u r  
s t u d i e s  t o  d e t e r m i n e  t h e  most  n e c e s s a r y  and  u r g e n t  t e c h n o l o g i e s  
f o r  n a t i o n a l  a s s e s s m e n t .  Through q u e s t i o n n a i r e s ,  i n t e r v i e w s ,  and  
p a n e l d i s c u s s i o n s ,  s e v e r a l  hundred  p e r s o n s  p a r t i c i p a t e d  i n  t h e  
s t u d i e s  f rom US f e d e r a l ,  s t a t e ,  and l o c a l  gove rnmen t s ;  i n d u s t r y ,  
academia ,  and  i n s t i t u t i o n s  i n c l u d i n g  f o u n d a t i o n s ,  p r o f e s s i o n a l  
a s s o c i a t i o n s  and  i n d e p e n d e n t  r e s e a r c h  c e n t e r s ;  a s  w e l l  as i n d i v i -  
d u a l  e x p e r t s .  E x c e r p t s  f rom a  c o m p a r a t i v e  s t u d y  by L inda  DeAngelo 
f  01 lows : 
GENERAL AREAS OF CONCERN (by p r i o r i t y )  
S t a t e  O f f i c i a l s  
(Mock S t u d y )  
R e s o u r c e s  and  
Env. Mqmt. 
Fed .  RED 
(GW Univ .  ) 
I n d .  /Acad. /Govt .  
( F u t u r e s  Group) 
Food 
2  Energy 
3 Human R e s o u r c e s  
T r a n s -  
p o r t a t  i o n  
Energy 
I n s t i t u t i o n s  
Management 
Energy 
E x p e r t  P a n e l s  
( IRT/FI)  
Energy 
H e a l t h  
Waste and  
P o l l u t i o n  
- 
worldwide  T e c h n o l o g i e s  Ranked by GWU S t u d y  
1 .  ~ n t i - p o l i u t i o n  c o n t r o l  d e v i c e s  ( B )  
2. B r e e d e r  r e a c t o r  program (B) 
3 .  Hydrogen e n e r g y  t r a n s p o r t  s y s t e m  ( A )  
4 .  L i q u i d  sodium n u c l e a r  r e a c t o r  ( B )  
5.  S u b s t i t u t i o n  o f  wood r e s o u r c e s  f o r  non- renewable  
m i n e r a l  r e s o u r c e s  ( C )  . 
(A = s p e c u l a t i v e ;  B = b e i n g  d e v e l o p e d ;  C = s u b s t a n t i a l l y  d e v e l o p e d ) .  
Those who a r e  i n t e r e s t e d  i n  a d d i t i o n a l  i n f o r m a t i o n  a b o u t  
t h e s e  s t u d i e s  may wi sh  t o  r e a d  t h e  two s p e c i a l  i s s u e s  o f  Techno- 
l o g y  Assessment ,  Vo l .  2 ,  Nos. 2  and  3 ,  1974,  o r  t h e  series o f  
NSF r e p o r t s  on t h e  s u b j e c t .  
7 .2 .2  Supp lemen ta l  C o n s i d e r a t i o n s  f o r  I T A  Ranking 
While  g o i n g  t h r o u g h  t h e  e i g h t - s t e p  p r o c e d u r e  o f  t h e  agenda  
(see S e c t i o n  5 . 5 )  t o  se lec t  t e c h n o l o g i e s  f o r  i n t e r n a t i o n a l  
a s s e s s m e n t ,  e a c h  p a n e l i s t  may wish  t o  c o n s i d e r  t h e  f o l l o w i n g  
d i m e n s i o n s ,  i n  a d d i t i o n  t o  t h o s e  e x p l i c i t l y  s t a t e d  i n  t h e  agenda:  
1 .  ~ n t e r n a t i o n a l  s i a n i f i c a n c e :  
P l e a s e  c o n s i d e r  i n t e r n a t i o n a l  t e c h n o l o g y  a s s e s s m e n t  
(ITA) c a n d i d a t e s  which have  e i t h e r  g l o b a l  s i g n i f i c a n c e  
( i n v o l v i n g  a t  l e a s t  two c o u n t r i e s )  o r  u n i v e r s a l  s i g n i -  
f i c a n c e  ( i n i t i a l l y  w i t h i n  one c o u n t r y  b u t  e v e n t u a l l y  
s h a r e d  by o t h e r  c o u n t r i e s ) .  C o n s i d e r  what  k i n d  o f  
errors would b e  made, and how bad t h e  e r r o r s  c o u l d  b e  
(mi s sed  o p p o r t u n i t i e s  a s  w e l l  a s  h a r m f u l  e f f e c t s ) ,  i f  
a p p r o p r i a t e  a s s e s s m e n t  were n o t  made i n  t i m e .  
2. F e a s i b i l i t y :  
T r u l y  i n t e r n a t i o n a l  TA i s  d i f f i c u l t  and h a s  n o t  been  
t r i e d .  Some p e o p l e  t h i n k  it i s  i m p o s s i b l e .  The f a i l u r e  
o f  t h e  f i r s t  one  o r  two a t t e m p t s  c o u l d  s e t  TA back  
s e v e r a l  y e a r s .  When you r a n k  y o u r  c a n d i d a t e s  ( e s p e c i a l -  
l y  i n  s t e p  8), p l e a s e  c o n s i d e r  t h e  t e c h n i c a l ,  p o l i t i c a l ,  
and c u l t u r a l  f e a s i b i l i t y  o f  e a c h  ITA c a n d i d a t e .  
3 .  O p e r a t i o n a l i t y :  
TA i s  i n t e n d e d  t o  b e  p o l i c y - o r i e n t e d .  ITA must  have  a n  
i n t e r n a t i o n a l  a u d i e n c e  which c a n  make o r  i n f l u e n c e  rele- 
v a n t  p o l i c i e s  i n  c e r t a i n  c o u n t r i e s .  The t i m i n g  i s  a l s o  
i m p o r t a n t .  S i n c e  a  t y p i c a l  TA t a k e s  a b o u t  t w o  y e a r s ,  
p l e a s e  c o n s i d e r  how t i m e l y  r e s u l t s  w i l l  b e  communicated 
t o  what  a u d i e n c e  ( s )  . 
7 . 2 . 3  IIASA O r q a n i z a t i o n  and  Role 
For  your  i n f o r m a t i o n  ( e s p e c i a l l y  i f  you a r e  member o f  a  re- 
mote p a n e l ) ,  IIASA i s  a  non-governmental  o r g a n i z a t i o n  s u p p o r t e d  
by 1 7  i n d u s t r i a l i z e d  c o u n t r i e s . *  I t  h a s  a  m a t r i x  o r g a n i z a t i o n  
a s  f o l l o w s :  
(Note t h a t  t h e  two e x i s t i n g  i n t e r d i s c i p l i n a r y  p r o j e c t s - - e n e r g y  
and food--happen t o  c o r r e s p o n d  t o  t h e  two g e n e r a l  a r e a s  o f  
h i g h e s t  c o n c e r n  i d e n t i f i e d  by t h e  F u t u r e s  Group. )  
Resources  and  
Environment  
Energy 
Food 
R e g i o n a l  
Development 
( T e n t a t i v e )  
The r e s u l t  o f  your  c o l l e c t i v e  e f f o r t  i n  d e t e r m i n i n g  h igh -  
p r i o r i t y  ITA c a n d i d a t e s  w i l l  b e  d i s s e m i n a t e d  by IIASA t o  a l l  
i n t e r e s t e d  p a r t i e s .  I f  deemed d e s i r a b l e  and  f u n d a b l e ,  IIASA is  
w i l l i n g  t o  c o n d u c t ,  c o o r d i n a t e ,  o r  f a c i l i t a t e  a  number o f  sub- 
s t a n t i v e  ITAs i n  t h e  f u t u r e ,  i n v o l v i n g  s c i e n t i s t s  and p o l i c y  
makers  i n  s e v e r a l  c o u n t r i e s .  
7 . 3  A S t a r t e r  L i s t  o f  T e c h n o l o q i e s  
Human 
S e t t l e m e n t s  
and S e r v i c e s  
A s t a r t e r  l i s t  o f  t e c h n o l o g i e s  t h a t  migh t  b e  c o n s i d e r e d  i n  
need o f  i n t e r n a t i o n a l  a s s e s s m e n t .  Some o f  t h e s e  ( s u c h  a s  b r e e d e r  
r e a c t o r s  o r  t h e  a b o l i t i o n  o f  p a i n )  a r e  p h y s i c a l  t e c h n o l o g i e s  i n  
t h e  u s u a l  s e n s e ,  and  t h e i r  r e a l i z a t i o n  i s  m a i n l y  a  q u e s t i o n  o f  
a c h i e v i n g  c e r t a i n  t e c h n o l o g i c a l  b r e a k t h r o u g h s .  O t h e r s  ( s u c h  a s  
two-way t e l e v i s i o n  o r  submar ine  c i t i e s ) ,  w h i l e  s t i l l  r e q u i r i n g  
some t e c h n i c a l  a d v a n c e s ,  a r e  a l s o  g r e a t l y  a f f e c t e d  by d e c i s i o n s  
based  on s o c i e t a l  p r e f e r e n c e s .  S t i l l  o t h e r s  ( s u c h  a s  f r e e  i n t r a -  
c i t y  t r a n s p o r t a t i o n  o r  j o i n t  i n t e r n a t i o n a l  s p a c e  v e n t u r e s )  a r e  
what may be  c a l l e d  " s o c i a l  t e c h n o l o g i e s " ,  i n  t h e  s e n s e  t h a t  t h e i r  
a d o p t i o n  i s  p r i m a r i l y  a  m a t t e r  o f  s o c i a l  o r  s o c i o - p o l i t i c a l  d e c i -  
s i o n  r a t h e r  t h a n  o f  t e c h n o l o g i c a l  b r e a k t h r o u g h s .  
- - -  - - - 
* A u s t r i a ,  B u l g a r i a ,  Canada,  C z e c h o s l o v a k i ,  F e d e r a l  R e p u b l i c  o f  
Germany, F i n l a n d ,  F r a n c e ,  German Democra t ic  R e p u b l i c ,  Hungary, 
I t a l y ,  J a p a n ,  N e t h e r l a n d s ,  P o l a n d ,  Sweden, Un i t ed  Kingdom, USA, 
and USSR. 
Management 
and 
Technology 
System and 
D e c i s i o n  
S c i e n c e s  
(The c a n d i d a t e  t e c h n o l o g i e s  w e r e  l i s t e d  i n  t h e  form shown 
below.  The a c t u a l  i t e m s  i n c l u d e d  i n  t h e  " s t a r t e r  l i s t "  a r e  n o t  
r e p o r t e d  h e r e  b e c a u s e  t h e y  w e r e  o n l y  randomly s e l e c t e d  and  a r e  
n o t  s i g n i f i c a n t  t o  t h e  p r e s e n t  d i s c u s s i o n . )  
7 . 4  E v a l u a t i o n  Form .- 
-- 
Technology Rank-Order ( o r  R a t i n g )  
7 . 5  Agenda 
F i r s t  S e s s i o n :  
L o c a l  p a n e l s :  Monday, J u l y  18 ,  13.30-15.30.  
Remote p a n e l s :  
S t e p  1 :  Each p a n e l  t o  nominate  a t  most t e n  t e c h n o l o g i e s  f o r  
a s s e s s m e n t .  
Sugges ted  p r o c e d u r e :  The p a n e l  selects  a  cha i rman.  The 
p a n e l  members t h e n  nominate  t e c h n o l o g i e s  (which t h e y  may, b u t  
need  n o t ,  se lec t  from t h e  " s t a r t e r  l i s t "  of  t e c h n o l o g i e s  t h a t  
h a s  been p r o v i d e d ) .  The nominated t e c h n o l o g i e s  a r e  r e c o r d e d  by 
t h e  cha i rman on a  b l a c k b o a r d  and numbered c o n s e c u t i v e l y .  Each 
p a n e l  member r a n k s  t h e  t e c h n o l o g i e s ,  u s i n g  a  copy o f  t h e  Evalua-  
t i o n  Form, a s s i g n i n g  Rank 1  t o  what h e  c o n s i d e r s  t h e  m o s t  impor- 
t a n t  t e c h n o l o g y  t o  b e  a s s e s s e d ,  Rank 2 t o  t h e  n e x t  most  i m p o r t a n t  
t e c h n o l o g y ,  and so o n .  (Note t h a t  a  s u p p l y  o f  E v a l u a t i o n  Forms 
w i l l  b e  p r o v i d e d .  ) 
The r a n k i n g  s h o u l d  be  c a r r i e d  o u t  on  t h e  b a s i s  o f  a n  i n t u i -  
t i v e  a p p r a i s a l  a s  t o  t h e  impor tance  of  a s s e s s i n g  t h e  t e c h n o l o g i e s ,  
e i t h e r  because  t h e y  s e e m  t o  be  i n  u r g e n t  need  o f  i n t e r n a t i o n a l  
management, p romot ion ,  o r  c o n t r o l ,  o r  i n  view o f  t h e  promise  t h e y  
ho ld  o f  f u r t h e r i n g  i n t e r n a t i o n a l  c o l l a b o r a t i o n .  
The forms a r e  t h e n  c o l l e c t e d  by t h e  p a n e l  cha i rman who 
d e t e r m i n e s  t h e  median r a n k  r e c e i v e d  by e a c h  c a n d i d a t e  t e c h n o l o g y  
and r e c o r d s  t h a t  median number on  a n o t h e r  copy o f  t h e  E v a l u a t i o n  
Form. I n  c a s e  o f  a  t i e ,  t h e  sum o f  t h e  a s s i g n e d  r a n k s  i s  used  
t o  b r e a k  t h e  t i e  i f  p o s s i b l e ;  i n  c a s e  o f  r e m a i n i n g  t i e s ,  t h e  
t e c h n o l o g y  l i s t e d  f i r s t  i s  g i v e n  p r e c e d e n c e .  The t e c h n o l o g i e s  
a r e  t h e n  r e - ranked  1 ,  2 ,  3 ,  ... a c c o r d i n g  t o  t h e  o r d e r  t h u s  
e s t a b l i s h e d ,  and  a l l  b u t  t h e  f i r s t  t e n  a r e  e l i m i n a t e d .  
The t e n  r e m a i n i n g  t e c h n o l o g i e s ,  ranked from o n e  t o  t e n  a r e  
t h e  p a n e l ' s  o u t p u t  o f  S t e p  1 .  
S t e p  2: Each p a n e l  t o  nominate  d i s t i n c t  wor ld  i n t e r e s t  
g roups .  
The g r o u p s  t o  be nominated  a r e  t o  be  g l o b a l l y  s i g n i f i c a n t  
g r o u p s  t h a t  migh t  b e  d i f f e r e n t l y  a f f e c t e d  by t h e  t e c h n o l o g i e s  
under  c o n s i d e r a t i o n  and t h a t  p o s s e s s  some i n f l u e n c e  o v e r  t h e  
f u t u r e  development  o f  t h e s e  t e c h n o l o g i e s .  The c r i t e r i o n  f o r  t w o  
s u c h  i n t e r e s t  g r o u p s  b e i n g  d i s t i n c t  s h o u l d  be  t h a t ,  among t h e  
t e c h n o l o g i e s  p roposed  f o r  a s s e s s m e n t  by t h e  p a n e l ,  t h e r e  i s  a t  
least  one w i t h  r e g a r d  t o  which t h e  g r o u p s  may b e  e x p e c t e d  t o  
have d e f i n i t e l y  d i f f e r e n t  p e r c e p t i o n s  as t o  i t s  u t i l i t y  t o  them. 
Sugges ted  P r o c e d u r e :  The p a n e l ,  t h r o u g h  i n f o r m a l  d i s c u s s i o n  
a r r i v e s  a t  a n  agreed-upon l i s t  of  wor ld  i n t e r e s t  g r o u p s .  (Note 
t h a t  a  l i s t  o f  a  few wor ld  i n t e r e s t  g r o u p s  t h a t  t h e  P a n e l  may 
wish  t o  c o n s i d e r  f o r  i n c l u s i o n  h a s  been  p r o v i d e d . )  The l i s t  i s  
e x p e c t e d  t o  b e  q u i t e  s h o r t  ( p r e f e r a b l y  n o t  e x c e e d i n g  s i x  i t e m s ) .  
I n  c a s e  of  d o u b t - - t h a t  i s ,  i f  no  c o n s e n s u s  c a n  be  o b t a i n e d  a s  t o  
w h e t h e r  a  p a r t i c u l a r  i n t e r e s t  g roup  s h o u l d  b e  i n c l u d e d - - i t  may 
a s  w e l l  b e  l i s t e d ,  u n l e s s  t h e  l i s t  i s  a l r e a d y  e x c e s s i v e l y  l o n g .  
O u t p u t :  A l i s t  o f  d i s t i n c t  wor ld  i n t e r e s t  g r o u p s .  (Note  
t h a t  no  r a n k - o r d e r i n g  i s  c a l l e d  f o r . )  
P r i o r  t o  t h e  n e x t  s e s s i o n ,  t h e  t e c h n o l o g y  n o m i n a t i o n s  from 
t h e  p a r t i c i p a t i n g  p a n e l s  w i l l  be c o l l a t e d  by t h e  IIASA s t a f f ,  
e d i t e d  where n e c e s s a r y  f o r  c 1 a r i t . y  and c o n f o r m i t y ,  and d u p l i c a t e s  
w i l l  be e l i m i n a t e d .  From t h i s  l i s t ,  t h i r t y  i t e m s  w i l l  b e  s e l e c t e d  
f o r  f u r t h e r  c o n s i d e r a t i o n ,  u s i n g  a  p r o c e d u r e  which w i l l  a c c e p t  
( a )  t h e  t op - r anged  i t e m s  o f  e a c h  p a n e l  and  ( b )  t h o s e  i t e m s  pro -  
posed  by a t  l e a s t  two p a n e l s  f o r  which t h e  median r a n k  a s s i g n e d  
t o  them by t h e i r  p r o p o n e n t s  i s  r e l a t i v e l y  h i g h e s t .  I n  a d d i t i o n ,  
t h e  wor ld  i n t e r e s t  g r o u p  norr i inat ions  w i l l  b e  c o l l a t e d ,  a n d  a l l  
h a v i n g  a t  l e a s t  two p r o p o n e n t s  w i l l  b e  a c c e p t e d .  
Second S e s s i o n :  
Loca l  p a n e l s :  Tuesday ,  J u l y  19 ,  10.30-12.30.  
Remote p a n e l s  : 
S t e p  3:  Each p a n e l  t o  r a t e  a l l  o f  t h e  t h i r t y  t e c h n o l o g i e s  
a c c o r d i n g  t o  how soon  t h e y  a r e  l i k e l y  t o  b e  w i d e l y  i n t r o d u c e d ,  
u s i n g  a  s c a l e  f rom 1  t o  6  a s  f o l l o w s :  
1 .  imminent  
2 .  q u i t e  soon  
3. d u r i n g  t h e  8 0 ' s  
4 .  d u r i n g  t h e  9 0 ' s  
5 .  a f t e r  2000 
6 .  n e v e r .  
I n  a d d i t i o n ,  f o r  e a c h  o f  t h e  t e c h n o l o g i e s  r a t e d  n e a r  e i t h e r  
end  of  t h e  s c a l e  (1 o r  2 ,  and 5 o r  6 )  t h e  p a n e l  i s  asked  t o  
s u p p l y  a  b r i e f  s t a t e m e n t  o f  t h e  r e a s o n  why t h e  i n t r o d u c t i o n  o f  
t h e  t e c h n o l o g y  i s  e x p e c t e d  t o  o c c u r  s o  soon  o r  s o  l a t e  ( o r  n e v e r ) .  
S u g g e s t e d  p r o c e d u r e  ( " m i n i - D e l p h i " ) :  Each p a n e l i s t ,  p r i o r  
t o  any d i s c u s s i o n ,  r a t e s  t h e  t e c h n o l o g i e s  f rom 1  t o  6 ,  u s i n g  t h e  
E v a l u a t i o n  Form. These i n d i v i d u a l  r a t i n g s  a r e  c o l l a t e d  by t h e  
cha i rman ,  who d e t e r m i n e s  and announces  t h e  median r a t i n g  f o r  
e a c h  t e c h n o l o g y .  The p a r L > l i s t s  now b r i e f l y  d e b a t e  i t e m s  r e g a r d i n g  
which t h e r e  i s  a  c o n s i d e r a b l e  l a c k  o f  c o n s e n s u s .  Each p a n e l i s t  
t h e n  r e r a t e s  t h e  t e c h n o l o g i e s ,  a g a i n  u s i n g  t h e  E v a l u a t i o n  Form. 
The cha i rman d e t e r m i n e s  t h e  medians  o f  t h e s e  new r a t i n g s ;  t h e y  
a r e  a c c e p t e d  a s  t h e  p a n e l ' s  j o i n t  r a t i n g s .  
F o r  e a c h  i t e m  w i t h  a  f i n a l  r a t i n g  a t  t h e  low o r  h i g h  end  of 
t h e  s c a l e ,  t h e  p a n e l  d e c i d e s  i n  i n f o r m a l  d i s c u s s i o n  what  r e a s o n  
t o  g i v e  why t h e  i n t r o d u c t i o n  o f  t h e  t e c h n o l o g y  i s  e x p e c t e d  t o  
o c c u r  s o  soon  o r  s o  l a t e  ( o r  n o t  a t  a l l ) .  
O u t p u t :  A r a t i n g  o f  a l l  t e c h n o l o g i e s ,  on a  s c a l e  f rom 1 t o  
6 ,  a c c o r d i n g  t o  how soon  t h e y  a r e  l i k e l y  t o  be  i n t r o d u c e d ,  t o -  
g e t h e r  w i t h  r e a s o n s  f o r  t h e i r  r e l a t i v e l y  e a r l y  o r  l a t e  i n t r o d u c -  
t i o n  i n  t h e  c a s e  of  i t e m s  r a t e d  1 ,  2 ,  5 ,  o r  6 .  
S t e p  4 :  Each p a n e l  t o  r a t e  a l l  o f  t h e  t h i r t y  t e c h n o l o g i e s  
w i t h  r e g a r d  t o  t h e i r  o v e r a l l  d e g r e e  o f  commonal i ty  o f  i n t e r e s t  
l i k e l y  t o  b e  p e r c e i v e d  by t h e  v a r i o u s  w o r l d  i n t e r e s t  g r o u p s ,  
u s i n g  a  s c a l e  f rom 1  t o  6  a s  f o l l o w s :  
1 .  h i g h l y  d i v e r g e n t  i n t e r e s t  
2 .  s l i g h t l y  d i v e r g e n t  i n t e r e s t -  
3 .  d i v e r g e n t  i n  some r e s p e c t s ,  s i m i l a r  i n  o t h e r s  
4 .  somewhat s i m i l a r  i n t e r e s t  
5 .  v e r y  s i m i l a r  i n t e r e s t  
6  i d e n t i c a l  i n t e r e s t .  
Again ,  i n  a d d i t i o n ,  f o r  e a c h  o f  t h e  t e c h n o l o g i e s  r a t e d  n e a r  
e i t h e r  end  o f  t h e  s c a l e  (1 o r  2 ,  a n d  5  o r  6 )  a  b r i e f  s t a t e m e n t  
o f  t h e  r e a s o n  i s  t o  b e  s u p p l i e d  why t h e  t e c h n o l o g y  i s  l i k e l y  t o  
b e  viewed a s  c o n t r o v e r s i a l  o r  a s  r e p r e s e n t i n g  a  h i g h  commonal i ty  
o f  i n t e r e s t .  
S u g g e s t e d  p r o c e d u r e :  Same a s  f o r  S t e p  3 .  
O u t p u t :  A r a t i n g  o f  a l l  t e c h n o l o g i e s ,  on a  s c a l e  f rom 1  t o  
6 ,  a c c o r d i n g  t o  t h e i r  d e g r e e  o f  commonal i ty  o f  i n t e r e s t  t o  t h e  
w o r l d  i n t e r e s t  g r o u p s ,  t o g e t h e r  w i t h  r e a s o n s  f o r  t h e i r  c o n t r o -  
v e r s i a l i t y  o r  commonal i ty  o f  i n t e r e s t  i n  t h e  c a s e  o f  i t e m s  r a t e d  
1 ,  2,  5 ,  o r  6 .  
P r i o r  t o  t h e  t h i r d  s e s s i o n ,  two m a s t e r  r a t i n g s  w i l l  b e  com- 
p u t e d  from t h e  p a n e l  r a t i n g s :  one  f o r  imminence o f  i n t r o d u c t i o n ,  
t h e  o t h e r  f o r  commonal i ty  o f  i n t e r e s t .  These  m a s t e r  r a t i n g s  w i l l  
be  b a s e d  on med ians .  These ,  t o g e t h e r  w i t h  a  summary o f  r e a s o n s  
f o r  t h e  r e l a t i v e l y  low o r  r e l a t i v e l y  h i g h  r a t i n g s ,  w i l l  b e  f e d  
back  t o  t h e  p a n e l s  b e f o r e  t h e i r  n e x t  m e e t i n g .  
T h i r d  S e s s i o n :  
L o c a l  p a n e l s :  Wednesday, J u l y  20,  13 .30-16 .00 .  
Remote p a n e l s :  
S t e p  5 :  Each p a n e l  r e a s s e s s  t h e  r a t i n g s  on how soon  t h e  
t e c h n o l o g i e s  w i l l  b e  w i d e l y  i n t r o d u c e d ,  t a k i n g  i n t o  a c c o u n t  t h e  
r e a s o n s  g i v e n  f o r  r e l a t i v e l y  e a r l y  o r  r e l a t i v e l y  l a t e  i n t r o d u c -  
t i o n .  
S u g g e s t e d  p r o c e d u r e :  The p a n e l  members i n f o r m a l l y  d i s c u s s  
t h e  r e a s o n s  f o r  e a r l y  o r  l a t e  i n t r o d u c t i o n .  Each p a n e l i s t  t h e n  
i n d e p e n d e n t l y  r e a s s i g n s  a  r a t i n g  t o  e a c h  t e c h n o l o g y  ( u s i n g  t h e  
E v a l u a t i o n  Form) ,  a n d  t h e  cha i rman  d e t e r m i n e s  t h e  median  o f  t h e s e  
r a t i n g s .  
O u t p u t :  A r e r a t i n g  o f  a l l  t e c h n o l o g i e s ,  on a  s c a l e  f rom 1 
t o  6 ,  a c c o r d i n g  t o  how soon t h e y  a r e  l i k e l y  t o  be  i n t r o d u c e d .  
S t e p  6:  Each p a n e l  t o  r e a s s e s s  t h e  r a t i n g s  o f  a l l  t e c h n o -  
l o g i e s  w i t h  r e g a r d  t o  t h e i r  o v e r a l l  d e g r e e  o f  commonal i ty  o f  
i n t e r e s t  t o  t h e  w o r l d  i n t e r e s t  g r o u p s ,  t a k i n g  i n t o  a c c o u n t  t h e  
r e a s o n s  g i v e n  f o r  r e l a t i v e  c o n t r o v e r s i a l i t y  o r  r e l a t i v e  common- 
a l i t y  o f  i n t e r e s t .  
Sugges t ed  p r o c e d u r e :  Same a s  f o r  S t e p  5.  
Ou tpu t :  A r e r a t i n g  o f  a l l  t e c h n o l o g i e s ,  on  a  s c a l e  f rom 1 
t o  6 ,  a c c o r d i n g  t o  t h e i r  commonality o f  i n t e r e s t .  
S t e p  7 :  Each p a n e l  t o  a s s e s s  t h e  i n t e n s i t y  o f  t h e  o v e r a l l  
e f f e c t  t h a t  e a c h  t e c h n o l o g y  would have on g l o b a l  s o c i o - p o l i t i c a l  
and  economic c o n d i t i o n s  i f  it w e r e  w i d e l y  i n t r o d u c e d ,  u s i n g  a  
s c a l e  f rom 1 t o  6  a s  f o l l o w s :  
1 .  v i r t u a l l y  no  e f f e c t  4 .  modera t e  e f f e c t  
2 .  v e r y  s l i g h t  e f f e c t  5 .  s t r o n g  e f f e c t  
3. s l i g h t  e f f e c t  6 .  v e r y  s t r o n g  e f f e c t .  
Sugges t ed  p r o c e d u r e :  Mini -Delphi  (same a s  f o r  S t e p  3 ) .  
O u t p u t :  A r a t i n g  o f  a l l  t e c h n o l o g i e s ,  on a  s c a l e  f rom 1 t o  
6 ,  a c c o r d i n g  t o  t h e  i n t e n s i t y  o f  t h e i r  o v e r a l l  e f f e c t .  
S t e p  8 :  Each p a n e l  t o  r a t e  t h e  u rgency  o f  a s s e s s i n g  t h e  
s e l e c t e d  t e c h n o l o g i e s ,  t a k i n g  i n t o  a c c o u n t  t h e  p r e v i o u s  e s t i m a t e s  
r e g a r d i n g  e a c h  t e c h n o l o g y ' s  imminence o f  i n t r o d u c t i o n ,  commonal i ty  
o f  i n t e r e s t ,  and  i n t e n s i t y  o f  e f f e c t  i f  i n t r o d u c e d .  A r a t i n g  
s c a l e  f rom 1 t o  6  s h o u l d  b e  u s e d ,  d e f i n e d  a s  f o l l o w s :  
1 .  e x t r e m e l y  u r g e n t  
2 .  v e r y  u r g e n t  
3. m o d e r a t e l y  u r g e n t  
4 .  s l i g h t l y  u r g e n t  
5 .  n o t  u r g e n t  
6 .  no  u rgency  w h a t s o e v e r .  
I n  a d d i t i o n ,  i f  t i m e  p e r m i t s ,  t h e  p a n e l s  a r e  a s k e d ,  f o r  
t e c h n o l o g i e s  r a t e d  1 o r  2 ,  t o  s t a t e  b r i e f l y  t h e i r  r e a s o n  why t h e  
a s s e s s m e n t  o f  t h e s e  t e c h n o l o g i e s  i s  c o n s i d e r e d  p a r t i c u l a r l y  
u r g e n t .  
S u g g e s t e d  p r o c e d u r e :  Elini-Delphi (same a s  f o r  S t e p  3 ) .  
O u t p u t :  A r a t i n g  o f  a l l  t e c h n o l o g i e s  on a s c a l e  f rom 1 t o  
6 ,  a c c o r d i n g  t o  t h e  u rgency  w i t h  which t h e y  o u g h t  t o  be  s u b j e c t e d  
t o  t e c h n o l o g y  a s s e s s m e n t ;  p o s s i b l y  accompanied by a p p r o p r i a t e  
r e a s o n s  f o r  t h o s e  c o n s i d e r e d  p a r t i c u l a r l y  u r g e n t .  
A summary r e p o r t  o f  t h e  f i n d i n g s ,  i n c l u d i n g  m a s t e r - r a t i n g s  
o f  t h e  t e c h n o l o g i e s  w i t h  r e g a r d  t o :  
( a )  t h e  imminence o f  t h e i r  l a r g e - s c a l e  i n t r o d u c t i o n ,  
( b )  t h e  d e g r e e  o f  t h e i r  commonality o f  i n t e r e s t  t o  t h e  
v a r i o u s  wor ld  i n t e r e s t  g r o u p s ,  
( c )  t h e i r  o v e r a l l  s o c i o - p o l i t i c a l  and economic e f f e c t  i f  
w i d e l y  i n t r o d u c e d ,  and 
(d l  t h e  urgency w i t h  which t h e y  ough t  t o  be  a s s e s s e d ,  
w i l l  be p r e p a r e d  by Thursday morning (Laxenburg t i m e )  f o r  p r e -  
s e n t i n g  t o  t h e  l o c a l  p a n e l s  and t r a n s m i s s i o n  t o  t h e  r emote ly  
s i t u a t e d  p a n e l s .  
A t  t h e  l o c a l  p l e n a r y  s e s s i o n  on Thursday,  t h e r e  w i l l  be an 
o p p o r t u n i t y  t o  f o l l o w  up on t h e  r e s u l t s  o f  t h e  i n t e r a c t i v e  work- 
shop s e s s i o n s ,  by d i s c u s s i n g  problems o f  t h e  "management" of  t h e  
t e c h n o l o g i e s  under  c o n s i d e r a t i o n ,  i n c l u d i n g :  
( a )  IIASA's p o t e n t i a l  r o l e  i n  c a r r y i n g  o u t  d e t a i l e d  i n t e r -  
n a t i o n a l  a s s e s s m e n t s  of  t h e  s e l e c t e d  t e c h n o l o g i e s ,  and 
( b )  p o s s i b i l i t i e s  of promoting ( o r  d i s c o u r a g i n g )  t h e s e  
t e c h n o l o g i e s  t h r o u g h  i n t e r n a t i o n a l  c o o p e r a t i o n .  
